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SPENCER -COWPER, D.D. 


DEAN of DURHAM. 


Ss IR, 


OW illuftrious azd ennobled is SCIENCE! when Perfons of high Birth, Honour, and 

Diflinétion, Jecome her Votaries, and worfbip at her Altar; while other bumble Admirers 
are obliged to have Recourfe to the Favour and Intereft of their SUPERIORS ?o be admitted to 
ber Smiles! oe 

Had not you, Sir, vouchfafed me the Honour to compofe the Comment on the lunar Theory, 
to model the lunar Equation-Tables, and to lend me -your Aid, in bringing the ROYAL 
ASTRONOMER oe Light, that ufeful Defign muft have fiill lain dormant in Oblivion : 
Which being matured by your attuating Genius, naturally fecks your Patronage and Protectien. 

The incomparable Sir ISAAC NEWTON Jaid the Foundation of a perfeé# \unar Theory and 
Computation, and pointed out the Means to his indefatigable Succeffors for accomplifbing fo defire- 
able _an Attainment, to which’ the illuftricus Halley, of our own Nation, the celebrated Mayer, 
M. Dela Caille, and other ingenious Foreigners, have amazingly contributed. But you are the 
firftt Englifhman who /o eafily refolved the dificult CENTRAL EQUATION OF THE 
MOON, i# two Parts, and introduced fuch other new and eafy lunar EQUATIONS, deduced 
from the Newtonian Principles of Gravity, as have, at the greateft Difference, rendered the final 
Computation of the Moon within two Minutes of Truth; which the great Newton him/felf left 
at a Difference of above five Minutes, aad Halley’s Computation left at above eight Minutes ; 
as appears by his obferved and computed lunar Places, compared for a Plinian Period of 18 Years; 
in the noble (and before unequalled) Correction be bas given us of the lunar Theory. But your 
Computation, at amean Difference from Truth, is not above three Fourths ofa Minute ; as ap- 
pears by your Table of one Hundred lunar Places computed. Which great Accuracy is foewn, in 
the following Work, ¢o de of prodigious Advantage in obferving the Longitude from Greenwich 
Obfervatory, in long Voyages, at Sea. 

The celebrated Mayer of Gottingen, undertook the arduous Tafk of correéting the lunar The- 
ory about the fame Time with yourfelf. You bave fince adopted 47s concife Method of Computa- 
sion in the Conftruction of your Equation Tables, and fo far improved upon it, as to perform that, 
with cqual Accuracy, by ten eafy lunar Equations, and one correcting Table, which that celebrated 
Woreigner bas conftruéted thirteen different Equations, and as many different Arguments, to per~ 
form. And as you have as ufefully and elegantly improved and adorned the \unar Theory 
aud Computation, you are, among other celebrated Improvers of the coeleftial Science, (of which 
KINGS and PRINCES bave been Patrons and Promoters) jujftly entitled to your merited 
Honours ! . 

Your great Example, Sir, in encouraging and improving Science, will not only do Service, but 
redound klonour to thts Nation, And, as your Motive, in your indefatigable Purfuit of new Ac- 
quifitions iz Aftronomy, appears tobe the public Utility more than a View to your own Reputation, 
your excellent Improvements will reficé? Honour, as long as the SUN gives, and the MOON 
reflects, Light. ea 

ao oe But 


DEDICATION. 


"But i will not foom Trange to thofe who ate thé leatt acquainted with your NOBLE FAMILY. 
and your Affection for the belles Lettres, (which you feem to inberit as much by Nature as Acquifi- 
tion) that yeu are a Lover and Promoter of the LIBERAL ARTS. 

The noble Earl the LQRD CHANCELLOR, your FATHER, was the Ornament of the 
Age in which belived. “Eis manly Ciceronian Eloquence, in debating the weighty Affairs of State; 
bis Patriot Zeal, for the. Liberties and Conftitution of his Country, when attacked by perfidious and 
implacable Enemies, his uncorrupted Fidelity, in the Difcharge of Offices of the higheft Truft ; 
bis indefatigable Labours, in the Difcavery of Truth; end uubiafed Integrity, in the Adminiffra- 
tion of public Jultice ; are fo. many Monuments of he Greatuefs of bis Mind, the Honsfty of bis 
Heart, his vaft Capacity, and unexampled Worth. The Rebel Lords, on whom he, as Lord 
High Steward, pronounced Sentence of Death, were no le/s edified and convifted by the Force of bis 
Reafoning, than they were inftrutied to embrace their Fate with a becoming Refignation. 

But you, Sir, were not educated to adorn the Profeffion in which that great Man, your Fa- 
ther, was early and eminently diftinguifbed, but you were deftined to improve the COELESTIAL 
SCIENCE, and to inftrutt Mankind in the Knowledge of their true Happinefs; to encounter Vice, 
and reform an immoral Age, by the benevolent Spirit of CHRISTIANITY. Wherein the Dig- 
nity of your Birth and-noble Alliance, (being Brother to an Earl and married to the Daughter of a 
late noble Lord) are of Advantage to the Dottrines you inculcate 5 in making the greater Impreffion 
on the Minds of your Auditors. ; 

But I'muft intreat your Pardon, Sir, for baving thus far trefpaffed on your Patience 5 occafioned 
by the Dignity and Luftre of the Subjed?, as well as by the Refpect and Gratitude J owe you, for 
the fingular Obligations and Honours I have frequently received at your Hayds. 


Who am, with the highett Regard, 
: S I R, ' 
Your moft devoted, 


Moft obedient, 
Upnor-Caftle, September 29, - 
1760+ 
and moft humble Servant, 


ROBERT HEATIL 


PREFACE, 


FTER long Expectation, we have publithed our 4/roxomical Tables of the Sun and Moon ; which being con- 
A ne&ted with the Subjeéts of Chronology and Navigation, we are obliged, on Account of the Alteration and - 
Enlargement of our original Plan and Defgn, to omit our Aftronomy of the: Péanets and Satelfites ; referring 
our Reader to our 4/froxomia Perfedia, ot Supplemental 4fronomer and Nadigator, -for Satisfaction in thofe Subjecte, 
and in all others promifed and expected, to complete our Undertaking. Which Work will be printed as foon as. due 
Encouragement is given us; but without proper Encouragement (as all Sub(cribers may, ‘conditionally, depend on our 
Honour of ftriétly fulfilling our Engagement) no fuch Wor& will be printed, folely, at our own Hazard of Expence ; 
though great Part of the Copy is ay Aone : ia: 

To get the correét mean Places and Motions of the Planets and Satellites (employing the utmoft Skill and Induftry of 
the abd? Aftronomers, for many Years, fince the Improvement of accurate Inftraments to obferve them) is xo ea/y 
Attainment. Butto fettle the ariatioz of thefe feveral Motions, by an Acceleration, and determine the Forms and 
Equations of the feveral Oréits, fo that the computed Places may correfpotid neatly with the Places obferwed, for the pre- 
fent Century and remote Ages, is a Takk requiring the greate/f Judgment and Avfiduity to perform. In which we have 
not wanted proper Affiftance from our able mathematical Aftronomers, and for peifecting which we are beholden to /o- 
reign Obfervations more than thofe made at Home, the more difficult to acquire ; and not obtainable at all but by the 
deepelt Artifice. One Britife Obfervator brooded, like a Mifer, over his Obfervations, depriving this Nation, as ‘tis 
faid, of a perfet Junar Theory, by fecteting fome, and falfifying other, of his Obfervations, ordered Sir Yaac New- 
fon; inftead of being ufefully and generoufly communicable of his Difcoveries, like the late Sciznriric and In- 
wustTriows HALLEY! 

As to what is pretended of the Difcoveries of the INDEFATIGABLE and.accuraTe Dr. BRADLEY, neither 
the Motion of the Earth's Aphelion (could it be exaétly known) the Aberration of the Light of the fixed Stars, nor 
the Equation of the Preceffon of the equinoétial Points, nor thatofthe Nutation of the Earth’s 4xis, (all but imperfect- 
ly known, though pretended of fuch importance by the great Hadley’s Preface Writer) are fufficient to account for the 
feveral Variations, in the planetary Orbits, where the computed Errors, in each, partly depend on thofe of the Earth's 
Orbit. And had the late Mr. Féamffead been acquainted with all thete refined Matters, as we are at prefent, they, 
probably, would not have reconciled the apparent Errors in his Obfervations. 7 

The celebrated Hal/zy's Skill and Contrivance, in fupplying the Defects of the lunar Equations, by a Correétion of 
Errors of the lunar Computation for a Péizian Period, as recurring, after which, of the fame Magnitude, are no lefs 
to be admired for the Invention thereof, than for the Usi4zy and Importance of the Improvement. Which Method 
can only be exceeded by fome fuch dire# Corredtion of the duzar Theory and Computation, as in our TaBLes is 
attempted. - 

As 6 what is given us for Halley's Computation, by his Precept-Writer, feems to carry a Miftake. For otherwife, 
what Reafon can be affigned for the /agacious Halley placing the Fourth (or Necuton's 6th) before the central Equation ; 
if, as the Precept- Writer reprefents, it was defigned to be ufed after the central Equation. Ufing it before requires 
an aukward Correétion of its Argument ; without which Correction he pretends there will come out ‘near sa/f a Mi- 
nute Difference, more or lefs, in the Error of Hai/ey’s Abacus of computed and obferved Places, compared in his 
Tasuvs Lune Meridiane. Whereas if this fourth Equation were defigned by Halley to be ufed after the central 
Equation, it had been proper/y and naturally placed after it, immediately before his Variation Equation ; whereby the 

refent troublefome Correétion of its Argument, and confounding the Computer how this Equation fhould be ufed, had 

een avuided. But this Precept Writer palpably miflakes, (in p. A. 8. Halley's Tables) where he applies the Excefs of the 
Sun's Equation, and Sum of the Moon's Equations (reduced to Time in Mean Motion of the Moon from the Sun) to the Time 
of the Mean for that of the True Syzyoy; without conlidering the Sign of the greater Quantity, in the faid Excefi; and therefore 
mifiakes, in bis Account of the trae Syzygy preceding the Mean, or the Mean preceding the True: Which intirely depend on the 
Negative or Aflirmative Sign of the Sum of the Sun's Equation with its proper Sign, and of the Moon's Equations with a 
contrary Sign; which Sum, avith its proper Sign, is univerfally the Equation of the Interval betaveen the Mean and True 
Syzygy, and not as Falley’s Precept Writer deferibes. 

We have given, what was much wanted, the correéteht Catalogue of eminent fixed Stars of any extant, from M. De 
Ja Caild’s Oblervations, with their Right fenfims, Declinations, and axnual Vayiations ; by which the Moon’s Right 
Afcenfior or Place on the Meridian, or at other ‘Times, may be readily determined ; as allo the Right Afcenfion or 
Place of a PZinct or Cowes, atany Time, moving in its Orbit. This correc? Catalogue, fo fav as it extends, may be faid 
to more than fupply the Place of the once promifed and expected Uranographia Britannica, And it were to be withed, for 
the Honour of this Nation, chat we had a Britannic Catalogue publifhed, of all the mott faithful, diligent, and correét 
Obfervations of the fixed Stars, that have been made by our mott able and celebrated dffronomers, Since itis a Matter of 
high Importance to this Nation, that aff rhe Ohfervations made atthe Royal Obfervatory at Greenwich, fhould be pub- 
Jithed at certain Times, for the Correétion of our T/corics, and Improvement of 4/ronomy ; on which our Navigation fo 


pouch depends. 
In 
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_ In the Preface to Halley’s Tables, it is remarked, by his Preface-Writer, “¢ That the Publication of aftronomical Ob- 
«¢ fervations is of very great Importance, as they never become obfolete like Tables ;. out, on the contrary, the Ufefulnefs 
<* of fuch Obfervations as are carefully made and faithfully delivered is greatly enhanced by their Antiquity. That the more 
«+ diligent an Oblerver is, the more is the Public concerned in the Prefervation (and-hé might have faid Publication ) of his 
. © Labours, and the \ele fuitable is the Expence’ (of fuch Publication) * so r4e Circumftances of a private Perfon,’— 

Yet we find that no Briti/ Obfervator, fince the communicative Halley, has followed the Example of the above Pre- 
cept; though the. Precept. Writer has invidioufly fpoken of that great Afronomer and Mathematician in another Part 
of his Preface, as not having publifhed his Od/ervations, Whole Pretence, that the Greenwich-Obfervations are beft 
printed at the public Expence, “ as left fuitable to the Expence of a private Perfon” (while the Palladium. Author, or 
any other Promoter of Science, would print them, were they open to Accefs) feems calculated for a prudent Aug- 
mentation of the prefeat Sa/ary, or elfe is propofed fora Perquifite to fome Favourite d/i/tant-Obferver, 

As to communicating to the Ladies, the Method of making ca/efial Obfervations, from Greenwich-Hill, thewing 
them the rifing Moon, and other Odjeés of Pleafure and Improvement, from that delightful View, we greatly ap- 
prove. And we with, thofe Ladies, vainly attending on the ORACLE inthe O/d Bailey, London, to confult their 
Defiinies, and other future Events, would henceforth, ore wi/ely, attend the ce/fial Obfervators ; it being not above 
an Hour’s Frave] further, in their Coaches, to have infallible Proof of the fecret Tranfaions among all the dright 
Rulers in the Heavens! There they may fee the celebrated Mr. Gae/ Morris, enamoured of the Godde/s of Science, 
walking Hand in Hand, and the renowned Mr. 7. S. F.R.S. Ufurper of the Ladies Diary, holding up her Train! 

The Change of Dec/ination of the fixed Stars, according to Succeffion of Years, happening with the Variation 
of the Ecliptic Ob/iquity, or Diftance of the Pole of the Ecliptic from the Pole of the World, is no more to be 
wondered at than their annual Progreffion in the Signs of the Eclipric, by the Preceffion of the equinoctial Points. By 
which Means, the Diftances of the fixed Stars are found to increafe, or decreafe, from the Vertex of any Place, 
according to their annual Variations, as feen in our Catalogue. So that the Variation of the Declination of the polar 
Star, and of all other Stars, inferted in our Catalogue, for any Number of Years, pait or to come, and thence the 
prefent Declination of a given Star, may be readily and truly determined. _ 

Our fupplemental EQUATION-TABLES, in the prefent Work, ufed with the Eccentricity of the Moon’s Orbit, 
and /econd Equation of the Moon's Apogee, are defigned for making Trial and Improvement of Computation, by the 
different Kind and Number of /aar Equations to be ufed. Mayer's lunar Equations are inferted for the fame 
Purpofe ; to compare their Re/x/t with that from the /uzar Equations marked C; and alfo with the Refult from our 
other Equations. 7 ; 

The Ref of our Work we leave to fpeak for isfelf, or the Critics for it. On which we obferve, that we fhall be fo 
far from taking it amifi from the judicious Critics, that we fhall be obliged to them to mark our Defec?s, for the 
Improvement of Truth and Science. But if Cavellers, inftead of Critics, fhould prefume to find Fau/t with what 
they do not underftand, or, according to the Cuftom of fome Monthly Reviewers, ufe Contempt, Derifion, and 
Abufe, for Criticifm, on Subjeéts they are not Mafters of, we fhall have Recourfe to Words with the Pubjifer, in our 
Vindication, unlefs he delivers up his Exiffaries; as all fuch Scoffers, and Pretenders to Science, are very eafily 
anfwered in their own Way ; being no more than fo many Fiies undér the Bruth of a Flapper, = one being now fick 
of a Sarca/m —-—— another maimed by a Stroke of Ridicule; and a third difabled by a Strain given to his 
Attention, EF Some have ventured, without Jd&as on the Subjeét, to characterize Mr. Emerson's Treaties of Fiuxtons, 
Mechanics, €3c. and fome to ¢:éticife and corre Nesvton's Principia; but alas! how vain and infignificant mutt all 
thefe Pretenders to Criticifm appear, when it is confidered that they attempt to criticife fuch unequalled Pro- 
dudtions ; of which Subjeéts we have but very few Peisons, in this: Nation, (now appearing) eminently qualified 
to judge. Who then, but Men of equal Genius and Capacity, thall be able to judge of the difficult yet certain Truths 
and Demonftrations thofe few Perfons of Ability write? It is true their Method, or Language, may be cavilled at, co 
which all Method and Language are liable ; but thisis Nothing to the Truth of their Conclujons, deduced from a Srries, 
or Chain, of demonitrative mathematical Arguments; whofe right or wrong Inferences are the principal Pare 
of the Subje& to be criticifed. And though many /pecu/urive ‘Truths are not reducible to Fractice, yet the 
Demonfirations of thofe Truths, on aflumed Principles, are not the Jefs certain; as will be found, where 
the Critic has /deas and Judgment to purfue the intricate Chain of Reafoning. Neverthelefs there 
are many /peculative Vruths that are not neceflary to be introduced in Practice; fuch as building Bridges on 
circular Arches inttead of on elliptic or other Arches, full as fuflicicot, as circular Arche:, co aniwer the End 
propofed, and to lait out the Avatenals; Which Truth is in the Province of the practical Augimeer, more than with the 
fpeculative Mathematician, There are other /pecu/ative Truths, in Afltonomy, not reducible to Obfervation ; as 
we find in the Adifcellanvous Trads, —~ And we hereby adveitife the jadeious Critics, that we are fenfible of che 
Rieaches of Connexion and Method in our ord, in our promifinus Wey of writing it, while the Pre/i was employed ; 
which will be all reétified in our frcond Edition: TRUPLL (which we have endeavoured to prelerve through the 
whole) being our principal OBIECT ! ’ 

Our Royal Affronomer was not begun on the P/an whereby it is now finiMed. Ie was origina/fy deligned to contain 
only a few folar and dinar Tables, for accurately computing the Sun and Moon's # ve Piarcs, to vie with, and make 
Improvement on, the Plan and Method of the cedsbrated Mayer's Sables. But finding this decwucy of Computation 
would not have 7és Uf unlets applied to Newigatiw, (in obferving the AZvon’s Place under a diltant Meridian, for 
determining the Difference of Lougitade, at Sea, by the Difference of that Time, and the Vime when the Moon has 
the fame computed Place at Greenacich, by our Tab/s) we farther extended our Pian, to the Royal dj onumer and Navi 


gator. Yo which we found, that Chrovofeyy, and {ome other fublervient Subjects being added, would render the 
a iq ‘? & 
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Work frill the more ufeful and acceptable to the Paubkic. But, in this progrefiive Augmentation, our Encouragement from 
Subfcribers, we are lorry to fay, was net proportionable to our Endeavoars to oblige ; and we find but few Encourages 
of Science in this Kingdom. 

Mr. Emerfom, in his Preface to his Mechanics, obferves to the following Purpofe. — That ao Macenas, in this Age, 
Abpears te patronize and protec? Science ; that the Decline of Arts and Science (he thinks) is in a great Meafare.owing to 
the falle Ambition and extreme Avurice of the prefent Age. Where Men (anlike the antient Sons of Science and Encoura- 
gers of Arts and Literature) set being able to Lift their Eyes above this Earth, make Nothing fo much their Care as raking 
together the Drofs it affords; riving, like toe Mole, who feall die with the mcd Earth in his Pofefien. (Where 
fome find more Plague to take Care of their bundance, than others to fupply their natural Wants.) That 
natural Knowledge finds Nothing but Contempt ; and that Minerva yields to Pluto. That, if the general Difpofttion 
of Mankind had been in all Ages, as in the prefent, he doubts, whether we fhoula have had esther a Mit to grind Corn for our 
Bread; ora Pump to draw us Water. That, it is atrifling Excufe for Men ix exalted Station to plead their Unacquaintance 
with Science ; fince Learning, of all Sorts, has been ever deemed under the Care and Superintendency of the GREAT: Wha 
ought to protec? and encourage Science and its Profeffors, for the Promotion of public Good. That Friendhip and Ganerafity 


among the Great are hard to be found. 


Scire volunt omnes, mercedem folvere nemo. 


Fuv. 


And the Reafon the World has fo fews Ariftotles is becaufe there are fo few Alexanders. 


And we have obferved, that invented Hiffories, corrupt Novels, and other faz Amufements, find much 


more Encouragement than a Treatife on real and ufeful Knowledge. 


But, that we may account to our worthy Subjeribers and Encouragers of Science for the extreme De/ay in the Delivery 
of our prefent Work, befides the Time required to (244, wary, and neav model our feveral Materials, the moft for 
Advantage inour extended P/as, the Nature of Printing the Work has been fuch, and the Time required to convey 
and corre& the Proofs, that, on Account of thefe feveral unexpeéted Hindrances, it could not be executed and 
delivered fooner. —-— And we hope that our Subfcribers will excufe us (having shared in their refpective Uneafinefs) 


for thefe unforefeen Occafions of Delay. 


&S To prevent all fuch Uneafinef/s and Difappointment, on all Sides for the future, we have provided fufficient Means 
f Difpatch, for printing our fecond Edition ; a/o our Supplemental Aftronomer and Navigator, &c. as foon, as future 
ees Joall be pleafed fafiiciently to encoxrage thofe separate Works, on the Terms propofed in our Palladium for the 

car 1761, 


TO th ENCOURAGERS and IMPROVERS of ARTS and SCIENCES. 
Vincit Amor Patria. 


Virg. Zin. VIL v. 823. 


WHATBER in Egypt, Greece, or Rome was known, 
England can boaft a GENIUS of her own ; 
Who, form’d with Paffons Science to befriend, 
And vers'd in 4rts, Encouragement fhall lend. 
While the /e/; noble ftoop to abjed? Ways, 

His Works a lafting Monxument thal) raife ! 

His Principles — as noble as his Bload — 

Who aéts in private for the public Good — 
Defcended from a Joyal Patriot-Race, 

Whom Tru? ftill honours, and xo Arts debafe ; 
To State/men, Heroes, Gewrals, allied, 

Their PRINCE’s Glory, and the Nation’s Pride ! 
In Fame’s imperial Temple highly plac’d, 

And /ome with laarel’d Hosea doubly grac’d — 

O Sons of Science, Merit ftill purfue, 

And, by Example, keep the Prize in View ; 
Exert your Talents fill to blefs Mankind, 
And a Reward your Services fhall find ; 
Though Lofs of /acred Science is deplor'd, 


That Treafure in a COWPER is restor’d | 
R. HEATEHT. 


The 


The NEW abfurd SYSTEM, lately publifbed in Latin, Cin the Imp. Magazine, September 1760) 
for the true SYSTEM of the WORLD. By F. B. 


HE true Syfem of the World is notthat of Prolemy, fo much to be admired for its harmonious Epicyeés,. nor 

| that of Copernicus, fo famous for explaining the feveral Phenomena; nor yet that of Tycho, reprefenting a 
noble, and, as it were, a Gothic, Stru€iure. Among the Ancients, Ecphantus the Pythagorean, and Heraclides 
of Pontus; among the Moderns, Origanus, and Longomontanus were not unacquainted with this S;/fe. But I find none, 
in our Age, but Wi/iam Comins, an Englifoman, Vicar of Uffiinden, in Rutlandfoire, who has writ Something in Favour 
of this Sy/fem. Plato, after he had begun to make a Figure in Philofophy, was pleated with it: I own, indeed, 
that he afterwards altered his Opinion of it, becaufe the true T/cory of this Syftem, as one may guefs, did not occur 
tohis Thoughts. The whole Sytem is thus explained on Principles confentaneous both to natural Philofophy and 
Geometry, —-—~ Crede quod babes, et babes. ; 
© Lhe Earth is fituate in the Center of the World, and revolves round its Axis from Wet to Ealt, whereby Light and 

« Darknefs fucceed cach other daily, and the Stars appear to make their daily Revolutions from Eak ro Welt. The Moon:s 
** carried round the Earth from Welt to 

“ Balt in the Space of one Month. Mer- 


The New Abfurd SYSTEM of the WORLD. By F. B. ** cury and Venus revolve by a particular 
“© Motion about the Sun; the former in a- 
FIRMAMENT. “ bout 3 Months, the latter in about 7 ® 


Mouths, and at the fame Time are car- 
‘* vied round the Earth, every Year, with 
“« the Sun. Mars, Jupiter, avd Saturn, 
“* run through their refpedive Orbits, (near 
the Center of which the Earth is fixed) 
the firtt in 2 Years, the fecond, with bis 
Satellites, iz 12 Years, and the thirdy 
or Saturn, with bis, in 30. The fixed 
Stars are at Ret; whence the flarry 
Heaven is called, in facred Writ, the 
Firmament. 

“ The Stations and Retrogradations 
of Venus and Mercury, in the true 
Syftem of the World, are in the Coper- 
nican Hypothefis ; and in Tycho’s Sy/- 
tem are particularly explained; but the 
Stations and Retrogradations, which ape 
pear to the Eye in Mars, Jupiter, and 
Saturn, proceed folely from the Circu- 
lation of Light from Welt to Eaft, 
avhich is greater or lefs, according as the 
‘ Planetis in Apogeon or Perigeon, or at 
a greater or Iefs Diftance from the 
Earth. 

“ The Manner of this Circulation wil 
clearly appear from the following Ex- 
*© ample. Jf a Stone fall fiom the Fir- 


“By BF ES A ot ** mament fo rhe Earth, béfide that Ma~ 
HE “© sion, by which it is precipitately carried 
Weg > ** ponvard the Earth's Center, it muff, 
‘ WEEE ye HS © weceffarily, partake of that Metion alfa, 
: “© by avhich all Things ave ee from 
z ceord:inge to the eencral LAW of the World, Whar we have faid of the Stone, is to be underftaod 
ee Teait of ie Collen or Mone of Light; aval other Things ave carried along from Welt to Batt, avbile they pafs 
from the lucid Body to the Earth, And the nearer the Planet is to the Earth, the lefs will be the Circulation of LIGHT 
“¢ "from Welt to Balt, auben it reaches the Eye. The Circulation of Light toward the Katt in one Flour, for Iylance, will 
«be kes than intwo; whence the Planets appear to move more twittly or more flow! Y» or to fland a" the fame Point of the 
“ Heaven, or to return twevard the Welt, though they do really always continue advancing to the Katt. fea 
ON which We QUERE. Tow will the Comets hife for themfelves, in their regular Orbits ; or what Center or 
Law mutt they obey, in their refpective Motions, to correfpond with Obfervation, according to the above confused, 
or abfurdly conceived, Suffem? And how confiflent chis Sytem with the Harmony of a Multitude of Suffems, cach 
having a fixed Star, or new Sun, for its Ceater? And ow a etal ple es eos to this new Jhyporhesis, 
i al Areas j Ti > Sun, asoblerved in the Capernican em. 
deferibe eqaal Areas in equal Times, about the Sum, . ut erved i ap y Cn GREON 


< 


CONFUTATION of the foregoing SYSTEM. . 


Magna eft Veritas, et prevaktit. 


Obfervation 1. The Squares of the periodical Times are obferved to be as the Cubes of the mean Diftances from the 
San, of all Bodies revolving round the Sua; confidered as the Fountain of Light and Heat, irradiated through the 
whole C:pernican Syftem: Which univerfal Law obferved, is, at once, deltroyed, if the Earth is confidered at Ref. . 
‘Therefore F. B.'s Syfters is abjurd. , : 

2, The Times now obferved of the Conjun:0ns, Oppofitions, and Retrogradations of the Planets, are not fuch as 
would be, if they revolved, in Orbits, round the Earth at Ref. ; 

3. The Bodies of Mercury and Venus in the lower Conjunction with the Sun, are hid behind the Sun’s Body ; and 
in the upper Conjunétion, (in the Cosernican Syftem) are feen to pafs over the Suu’s Body, in Form of a dark round 
Spot, which is impoffible to happen with the Earth at Rett. _ 

4. Mercury and Venus are obferved to have two Conjunétions with the Sua, bet no Oppofition; which cannot 
happen unlefs thofe Orbits are within the Earth’s Orbic, And therefore cannot happen in F. B.'s oypron, 

g- The Earth being at Re/, in the Center of F. B.’s Syfem, will not account for the different Brighinefs and apparent 
Diameters of the p/anetary Bodies. Venus’s apparent Diameter, when greate/?, is nearly 65’; but when /eaff not above 

‘2,  Mars’s apparent Diameter, when greateft is about 21/3 but when lealt notabove 2/3; which F. B.’s Syjlen, 
with the Earth at Ref, will not account for. ‘ 

6. The greateft Elongation or Diftance of Mercury from the Sun is about 28 Degrees, and that of Venus about 47 
Degrees, anfwering exactly to the Copernican Syftem ; but cannot agreewith F. B.'s Sy/tem, with the Barth at Ref. 

7. Mars, Jupiter, and Saturn, have each their Conjunétions and Oppolitions to the San alternate and Jicecfive ; 
which cannot happen in F B.'s Sy/tem. 

8. The Earth being placed in the Center of F. Bs Sy/fem, with the Sun and Planets revolving round it, the Planets 
muitthen, like the Comers in the Copernican Syftem, be fcorched with Heat, when wcars/ to the Sun; and frozen with 
Cold, attheir greateft Diftances; contrary to the Harmony of the Copernican Syftem ; proving F. 2's Syitem abiurd, 

* * Men of Ignorance and Oftentation endeavouring to raife Doubts and abfurd Opinion, concerning fettled and demonfirative 
Knowledge, founded on Experiment and Obfervation, are Enemies to Truth, ufeful Science, and the Public, Newtonientis. 


ce The Dates of the Eclipfes in the Palladium for 1761, fubjervient to this Work, are all according to New Style, fince 
the Gregorian /Era commenced, Oftober 5, 1582. ee 


REMARKS on the faid SYSTEM. By our ingenious and learned Corretpondent, 
ARGUS BRIAREUS. (See Palladium for 1761, P. 76.) 


a . . . 
Elariis é& tenebris depreffa refargit veritas. 


HE preceding Syftem, according to my View of it, makes a very ab/urdand irrational Appearance, more 
likely to be rejeéted, than received as Truth, by the Aftronomers of this Age. 

The Author whereof would do well to affign a Reafon, why the Earth fhould be fixed in the Center of the whole 
Syftem, rather than one of the other Planets. ‘T'o fay that it contains on it more noble Creatures, Beings of more exalted 
Faculties and Perfe€tions, and therefore is the moft su/fricus of them all, would be a boid Affertion, and ftrongly 
favouring of a Mind overmuch attached to this /#rée Ball, and its Inhabitants. And yet, if this be not allowed a 
fubftantial Reafon, 1 prefume it will be hard to find another that is fo. It may be afked, why the Sux fhould 
revolve round the Earth and not rather round one of the other ‘uperior or inferior Planets ; feeing he is allowed to be 
the great Source of Light and Heatto all thofe dark Bodies. And alfo, why the Sun be made the Center of the 
Orbits of Venus and Mercury, while the larger and Superior Planets, Avers, Jupiter, and Saturn, perform their 
Revolutions round an inferior Planet, the Earrh, astheir Center. Clear, rational du/zers to thefe Queffions may go 
a good Way to remove ObjeStions to this Syfem. If the Anfwer be made, that thefe Things muft neceflarily be fo, to 
agree with the Appearances of the planetary Bodies, it will follow that this Syitem cannot agree with Appearances ; 
though the prefent Copernican Syflem fully and clearly folves all thofe Appearances, ‘The Copernican or Pythagorean Hy- 
pothefs not only effectually anfwers that End, in agreeing with the 0/7 accurate Obfervations, which the abfurd SyNem 
does not; but is infiritely more fimple, uniform, and harmonious in its Conflruction, and confequently is infinitely 
more worthy the Wifdom and Contrivance of the divine and matchlefs drchiter?, 

Burfordia, Cal. Nov. 1760. ARGUS BRIAREUS, 
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EXPLANATION of TERMS. 


A. 

Acherney. A bright Sear of the ft Magnitude in Eridanus; obferved by Dr. Hailey at St. Helena, in 16775 never 
rifing at Greemwich. 

Achronical Rifing and Setting of the Stars. When they rife in the Eaftern Horizon, in the Evening, as the Sun {ets ; 
and fet in the Weftern Horizon, in the Iivening, with the Sun. 

fEras. Points of ‘Time; whence Chronologers begin to compute their Years. Of which Accounts of Time there 
are many Kinds; as the /Era of Creation ; the Chrifian, Turki2, Oc. Ara; fome more famous than others, 

Abdebaran, 


EXPLANATION of TERMS. 


Aldebaran. An Arabic Name for a fixed Star of the 1ft Magnitude, called the Bull's South Eye, © 

Algenib. A Star of the 2d Magnitude, in the right Side of Perjéxs. 

Algol. A Star of the 3d Magnitude in the right Side of Perfeus, called Medufa’s Head, 

Alioth, A Stayin the Tail of the great Bear. : 

Almanac. A Succeffion of a'l the Week-days, Month-days, and Holydays, correfpondent, throughout the Year: Noe 
thing without thofe Requifites being tru.y and ¢iterallyan Almanac. Which fixed, and not variable or aftronomic 
Computations, areit> chief Properties. 2 

Alramech. The fame as 4rGurus. . 

Amplitude, An Arch of the Horizon between the Rifing or Setting of the Sux, Moox, or Star, and the Eaft or Weft 
Poirts, of the fame Name (N. or S.) with their Dec'ination. 

Analerma. A Projeétion of the Sphere, orthographically, onthe Plane of the Meridian, the Eye being at an fnfirite 
D:fance, placed in a Line perpendicular to the Middle of the faid Plane. 

Analogy. The fame as Proportion. 

Angle of Direfion. he Angle made by the 4xis of the Moon's Orbit and Axis of the Earth, at the Center of the 
Earth's D.fk. Of great Ufe inconftru€ting /olar Eclipfes. In which Projection, if 

Sun in 3 ae Th £8 Barth's duis tothe 3 RBM E of the Axis of the Ecliptic. 

Angle of Evedion. The Difference between the mean and true central Equation of the Moon, inthe new Affroncmy, 
the greateft Evection Angle being about 1° 20/ in Quadrature, Or the Difference between the leaft and true central 
Equation, according to Srreee’s Computation; the greateft Angle of Evedtion, this Way of computing being about 
2° 37/, in Quadrature. 

Angle of Refleaicn. Thefame as Variation Equation of the Moon ; being greateft in O@ants of the Moon from the 
Sun, or 37/ 33”, according to Street's Aftronomy. 

Anomaly, A Planet’s angular Diftance from the Aphelion Point, or fartheft Diftance from the Sun. 

Anfes or Anfe. The Ring of Saturn; appearing like Handles to the Body of the Planet. 

Antares. A fixed Star of the 1ft Magnitude, or the Scorpion’s Heat. 

Antecedentia. According to a preceding or contrary Order of Signs ; the fame as Retrogradation, 

Apfis, or Apfides. The Extreme, or Extremes of an Orbit’s Tranfverfe Diameter. Signifying alfo the ‘pogeon and 
Perigeon, of the Moon’s Orbit. 

Argument of Latitude. The Diftance of the Moon from the North or afcending Node, in Degrees, &s'c. by which 
the Moon’s Latitude is determined. 

Afcenfional Difference. The Difference between the right and oblique Afcenfion or Defcenfion; or the Time the Sun 
rifes aud Jets before and after Six. 

Afeendent, The rifing Point of the Ecliptic. 

Aximuths, Vertical Circles pafling through the Zexith and Nadir: Which Terms /. 


B. 
Babylon. A famous and antient City in Epypt. It ftood upon a Square of 120 Furlongs Jong, of 15 Miles each 
Way. Circumference 480 Furlongs, or 60 Miles. 
5872 gory S Thick) In the Walls were too Gates, 25 on each Side, with 25 Srreets each Way, 
Walls « 1350 § High crofling one another at right Angles ; making 676 Sguares, each of which was 
480 Furlongs Round) 43 Furlongs, on the Side, and 2} Miles round, 
In the Middle over Euphrates, wasa Bridge 220 Yards long and tobroad. The Temple of Be/us was a Furlong 
Square, confitting of 8 Towers, one above another, each 75 Feethigh. King Nebuchadnezzar enlarged it to 2 Furlong: 
on each Side, making a Mile he enlarged itround. ‘The ofd Palace was 4 Miles in Circumference; the new 8 Miles. 
The Hanging Gardens, 400 Feet Square, by feveral Terrafés, one above another, till the higheft became 350 Feet. 
The Ajcent was from Terrafs to Terrafi, by Stairs of 10 Feet wide, built by Arches upon Arches, and a /al/ 22 
Feet thick. ‘This wonderful City like the famous and antient City of Troy, is vanifhed out of the World, where 
fo many great ‘Things were once tranfated ! And as magnificent Cities and Empires fucceffively vanith in Obli- 
vion ; lo fhall Sy/tems of the cah/lial Bodies, and all their Inhabitants, pafs away, like Shake/pear’s bafelels Fabrick 
of a Vifton, leaving nota Wreck behind | 
Cc. 
Celendar, The fame with Adnanac: Which fee. 
Center of the Equant. ‘The fame as the upper Focus of an Ellipfis, round which the Planets uniformly move. 
Conjunction true, When the Centers of two Planets (as of the SUN and MOON) are feen conjoined in a right Line, 
from the Earth's Center. 
Cor junction apparent o «ifihle, When two Planets are feen conjoined in a right Line from the Earth’s Surface, 
Confequentia, According to a following Order of Signs. 
Copernicus Nicholas, A Native of Thom, in Polifh Prafia, born in 1473, and died in 1543. A great Aftronomer and 
; Reviver of the Pyrhagercan Syftem. 
Cofmical Rifing and Setting of Stars. Rifing in the Morning with the Sun, and Setting as the Sun rifes. 
Cyele of the Moor. A Wevolution of 19 Years, after which Time the mean Lunations return on the fame Month- 
days, The Number of this Cycle is the Golden Number. 
Gyele of Indiétion, A Revolution of 15 Years, fabftitated in the Room of the Grees Obmpiads denoting the Year the 
Tribute was to be paid to Cunftantine the Great; eftablifhed 312 fince Chrilt, on Siitenter 24. 
D. 


EXPLANATION of TERMS. 


D. 
Day Artificial. Day of tha Sun's Light, from Sun-rifing to San-fetting : Being the Diflin@ion of Days accordi 
Cuffom, which is the greatcft Authority in the ecine Ufe of Words. . ene 
Day Ned Day of the Year, or 24. Hours, The Time of an apparent Revolution of the Sun, from any Hour Circle 
_to the fame. 
Defcendent. Setting Point of the Ecliptic. 
Digit. The tavelftb Part of the Sun's Diameter, in folar Eclipfes. In /usar Eclipfes, the Moon's Digits eclipfed may 
be 23; allabove 12 Digits fhewing how much the Earth’s Shadow more than covers the Moon's neareft Edge to 
5 the Middle of that Shadow, or Eclipfe. 
ireé?. A Planet’s Motion is direé&t, moving according to the following Order of Signs; as from Aries to T 7 
Difk of the Sun and Moon. Their round flat Faces, as they appear at a Dikance. ie Sean ite 
Dift of the Earth, Wer Face, as feen from the Sun or Moon ; or from other Planets ; being equal to the Difference 
between the San and Moon’s horizontal Parallax. 


E. . 

Earth, The Globe we inhabit; carried round its Orbit, called the Ecliptic, in 365 D. 5 H. 48M. 55S. but to the 
fame fixed Star in 365 D. 6H. gM. 245. keeping its Axis always parallel to itfelf. Whofe fwift Rotation 
caufes its Figure to be fatted next its Poles, and {welled out about its Equator, Its eguaterial exceeds its polar Dia- 
meter by about 63 Miles; Sir aac Newton having proved the equatorial to the polar Diameter inthe Ratic of 698 
to 692. —- Whence, according to Noravood’s Meaiure of the Miles ina Degree of a great Circle, the Earth's 

Circumference .25035.83 
Diameter 7969.1 2) ache Miles. 
Height of the Atmofphere 47.11) 

Eccentricity. The Diftance from the Center to the Focus of a Planet's Orbit. 

Elongation. A Planet's farthelt angular Dittance from the Sun, as feen from the Earth. Adercur3*s Elongation is never 
more than 28° 21/ 8”, norlefs than 17° 35/ 42”. Venus’s never more than 47° 38/35”, nor lefs than 44956! 14", 

Emerfion, When a Planet, or Satellite, cclipfed, begins to recover its Light. 

Epac?, The Difference between the folar and /unar Year, of 36545%49™ and 3544 84 49m, or1o% 2th om; being 
reckoned 11 whole Days, the Days of the Month fooner the Moon changes in the following than in a former Year. 

Ephemeris. A yearly and daily Account of the Places of the cadc/lia/ Bodies. 

Equation, The Difference between one Quantity and another to which it is to be equated. As tha Difference between 
the Planet’s mean and true Places, Anomalies, €5'c. or Equation of mean to apparent folar Time. 

Eridanus. A Southern Conftellation, or the River. . 

Fomabaut, A Star of the fir? Magnitude in the Mouth of ac Southern Fi. 


° 


Golden Number. The Number of the Moon's Cycle. 


tee Rifing. When a Star recovers from the Sun’s Light to the Wefavard, fo as to be feen again in the Morning 

efore the Sun. 

Heliacal Setting When a Star firft becomes invifible, by the Sun’s near Approach. The Moon being large, cap be 
{een 17° from the Sun, when the other Planets cannot be feen till they are near 30°diflant from him. 

Heliocentric Place. The Place of a Planet as feen from the Sun; from whence all the Planets appear to move direét, 
according to following Order of Signs ; and the beliocentric Latitude is the fame with the Inclination of the Planet's 
Orbit with the Ecliptic. 

Horizon. ‘The great Circle of the Heavens, bounding our Sight; dividing the upper from the lower Hemifphere. 
It is diftinguifhed into Jenfible, as what we fee from the Earth’s Surface ; and rational Horizon, as what it would 


truly appear, if we beheld it from the Earth’s Center. ; ; 
Hour Circles. The fame as Meridians; or great Circles cutting the equinoctial right Angles, at any Hour of the 


Day or Night. . ; 
Hypothefis, ASyflem, Theory, or Conjedture, to explain Appearances by ; which is the more confiftent with Truth 


and Reality, the morc it correfponds, in gencral, with Obfervation, 


Feavify Hours, otherwife called Planetary Hours. The twelfth Part of the Day (of the Sun’s Light) from Sun Rifing to 
Setting ; and the twelfth Part of the Night, from Setting to Rifing of the Sun; Being the antient Jsewy> Account 
of Time. 

Wssninative Month, "The Space of Time the Moon is vifible from Conjundtion to Conjunction. 

Inmerfion, When a Planet or Satellite fir begins to be eclipfed. 

Jupiter, Marked 4. One of the primary Plancts, next to the highceft, or Satur. He moves round the Sunin it Yrs, 
313. 5H. 35M. 45. Inclination of his Orbit, 1° 20’. Diurnal Motion, 4/509". ‘Phe Law of his Motion 
about the Sun is fuch, that the Sguare of his periodical Kevolution is as the Cude of his wean Diflance from the Sun, 
compared with that immutable Law, obferved in the Motion of the Reft of the Planets; firit difcovered by Kephr, 
and fince demonttrated by Sir aac Newton. Mr, Flamfiead and Dr. Hadley obferved that Yupiter moved too flow by 


the Tab/es, which were corrected accordingly. 
k. 


’ 


EXPLANATION of TERMS. 


K. 

Kepler, John, OF Wittemberg, in Germany, flourifhed in 1620 ; he was Mathematician and Aftronomer to threo. 
Easperors ; and was the firft who difcovered the el/izsica/ Orbits of the Planets, and that their periodical Times were 
as the Cudes of the Dittances from the Sun. And.explained the general Phavxomena of folar Eclipfes. In the Year 
1618 he publifhed his Epitome, intitled 4fronomia Copernicane: Ephemerides de Harmonia Mundi, Myfterium Cofme- 


graphium: Likewife, De Motibus Stelle Martis, and other Pieces of Aftronomy. 
L 


Latitude of aStar or Planet. The Diftance of either from the Ecliptic ; meafured on the Arch of a Circle of Latitude, 


pafling through the Center of either, and the Poles of the Ecliptic. 
1. In Longitude, being a Motion ariling from the Plane of that Meridian of the Moon in 


Libration of the Moon. 
general, nearly turned towards us; not directed towards the Earth; but towards the other Focus of the Moons 
elliptic Orbit ; whereby to an Eye at the Earth fhe appears to /brate to and fro. 2. In Latirude arifing from her 
Axis not being perpendicular, but inclined to the Plane of her Orbit, whereby fometimes oxe of her Poles and 
fometimes the other dips a little towards the Earth. 3. A Lidration, whereby one Part of the Moon is not really 
turned towards the Earth as in the former Manner ; but another is illuminated by the Sun. For her 4xis being 
neatly perpendicular to the Plane of the Ecliptic, when the is at her greateft Southern Limit of the Parts adjacent 
to her Narth Pole, will be illuminated by the Sun, while the coztrary, or South Pale, will be involved in Darknefs.— 


Thefe Lrérations are completed in her fynodicat Month, See Newton’s Principia. 
Limits of Ectipfes. Sun or Moon’s Diftances from the Node at new or full Moon, within which Diftances all /olar or 


fanar Eclipses muit happen. ‘ 
Fr. Node. Lat.Moon. Greater than which Diftances from the Node, or Latitude ofthe 
Moon, no Eclipfe of the Moon or Sun can happen, at neareft 


‘ amar Moon? 12° 2/ 6/919 2! 23” 
Greateft Limit San S13 20 4 21 34 14 § Diftances of the Sun and Moon trom the Earth. 
Lat Moon. Greater than which Diftances from the Node, or Latitude of the 


Fr. Node. 
ss Mocn? 10 19 13 So 53 2 ¢ Moon, no Eclipfe of the Moon or Sun can happen, at fartheft 
Leaft Limit 33a $16 . I $5 25 30 § Diftances of the Sun and Moon from the Earth, : 


Mars. Marked &, One of the primary Planets ; moving round the Sun, in an Orbit betweenthe Earth and Jupiter, in 
1 Yr. 321D. 22 H. 18M. 18S. His diurna/Motion, 31/27". The Inclination of his Orbit to the Ecliptic, 1° 
52/; being 15 Times lefs than our Earth. His Colour is ruddy like that of the Star d/debaran ; and is retrograde 


once in two Years. 
Medium Cali. The Degree or Point of the Ecliptic on the Meridian at any Time of the Day. 


Mercury. Marked 3. One of the primary Planets ; moving through his Orb next the Sun, in87D. 23 H. 14M. 
34S. His mean heliocentric diurnal Motion 4° 5/ 324. The Inclination of his Orbit with the Ecliptic, 6° 59/ ; 
being never more elongated from the Sun than 28° 21/ 28”, and therefore feldom feen. — He appears retrograde 
40r 5 Timesevery Years; and is 27 Times Jefs than our Earth. 

Meridional Parts. Tables fitted for the Ufe of Navigation, from a Projeétion of the Earth’s Surface, where the Me- 
ridians increafe as the Parallels of Latitude decreafe. Foras all the Paralle/send in a Point at the Pole, fo the Pa- 
rallel Meridians, being infinitely continued, never meet. 

Micrometer, An Inflrument invented by Mr. Towaly, fitted to a Telefcope, for taking the Diameters of the Planets. 

Mouth, tunar or periodical The Time the Moon is going through her Orbit, 274 7" 43™. 

Synudical, From her Conjun@ion to the next Conjunétion with the Sun, in 294 125 447, 

Solar. ‘Time of the Sun going through one of the Signs in the Ecliptic about 30% Days, but allof different 


Length. 
of taventy eight Days, Nearly equal to the periodical Month, 


me of the Calendar, More or lefs Days as in the Calendar. 
Moon, Marked ), a fecondary Planet; moving round the Earth, to the fame fixed Star, in 27D. 7H. 43M. 5S. 


but returns notin Conjunction with the Sun, tillzg D. 12 H. 44M. 3S. &c. While the Earth moves round the 
Sun in 365 D. 5 H. 48 M. 55S. Her Orbit interfects the Ecliptic in two oppofite Points, called Nodes. She is. 


50 Times !efs than our Earth. 
Moon's Inclination of her Orbit with the Ecliptic. 


4°59/35” in Conjunétion and Oppofition, 
5 17 20 in Quadrature with the Sun. 
N 


Nadir, The Point of the Heavens under the Earth ; diametrically oppofite to the Zenith above it. 
Nodes. "The Points where the feveral Orbits of the Planets interfeét the Earth’s Orbit, or Ecliptics having a flow 


progrefiive Motion, as well as the Aphelion Points, 
Nonagefimal Degree, "The goth Degree or highett Point of the Ecliptic atany Time of the Day or Night; whofe Al- 


titude is always equal to the Angle that the Ecliptic makes with the Horizon; which is alfo equal to the Diftance 


between the Pole of the Ecliptic and Vertex or Zenith of the Place. 
Nychthemeron, A natural Day inthe Planets; including a Day of Light, and Night, where the Sun fets in a diurnal 


Revolution of the Planet ; being with us 24 Hours. 


pay Mfcenfion, The Degree and Minute of the Equinoftial,rifing with the Sas, Moon, or Planets, in an oblique Sphere. 
Oblique Defcenfion, The Degree and Minute of theEquinoctial, fetting with the Sus, Moon, or P/anets, in an oblique Sphere. 
Occubtation, 


EXPLANATION of TERMS, 


Occultation, The Time that a Star or Planet is hid from’ us ; when eclipfed by the Interpofition of the Body of the 
‘ Moon, or fome other Planet, betwixt it and our Sight. 

Orthographic Projedlion of the Sphere. Drawing the Superficies of a Sphere on a Plane, cutting it in the Middle, the 
Hye being placed at an infizite Diftance vertical to one of the Hemifpheres ; in which all the Hour Circles become 


Eltipfes: The fame with dzalemma, ! 


P. 

Parallax. "The Difference between the true Place of a Planet, as feen from the Earth's Center, and its apparent Place 
as feen from the Earth’s Surface 

Parallax in the annual Orbit, The Angle the Earth would appear under to the Eye, at each Planet, to be elongated 
from the Sun; being greateft aod leaft at extreme Pofitions. ; 8 

Path of the Vertex, A Circle defcribed by any Point of the Earth’s Surface, by the Rotation about its Zxis. This Point 
is confidered as vertical to the Earth's Center ; being the fame with Vertex or Zenith. ‘The Semidiameter of the Parh 
of the Verrex is equal to that of the Complement of Latitude of the Place defcribing it, 

Penumbra. A faint Shadow, or outmott Edge of the dark Shadow of the Earth, in an Eclipfe of the Moon: It bein 
difficult to determine where the dark Shadow begins, and where the Light ends, in (/o/ar) Eclipfes of the Ae 
by the Moon's Shadow, The Penumbra’s Semidiameter is equal to the Sum of the apparent Semidiameters of the 
Sun and Moon. For if, at any Time of the true Conjunétion of the Sux and Moon, noneof the Penumbra falls within 
the Earth’s Difk, the Sun willthen be o were feen eclipfed. 

’ Perigeon, A Planet's nearef? Diltance to the Earth. When the Moon's mean Anomaly is 6 Signs the is then in Peri- 
geon, and her diurnal Motion about 15°. This Point is oppofite to the 4pogeon, both at the Extremes of the 
tran{verfe Diameter of her elliptic Orbit. 

Perihelion... A Planet's neareit Diitance to the Sun ;_ the Aefiocentric Motion being here the /<vi/te?, with 6 Sipns 
Planet’s mean Anomaly, g 

Place of the Sun or Planet. The fame with Lengitude, 

Place true and apparent. As {een from the Eagth’s Center and Surface, refpedtively. 

Poetical Rifing and Setting of Stars. Achronical, cofmical, and heliacal, before defcribed. 

Preceffion of the Equinoxes. ‘The fexed Stars are immoveable ; the Earth travels round the Sun in its aznual Orbit 
with its Axis carried 66° 31/ 30”, inclined to the Plane of the Echptic: And by the Earth’s diurnal Motion Eaft, 
round its 4xis, in 24 Hours, the Equinodtial Points are moved contrary at about 50” yearly ; whcreby the fixed Stars 
are made to go forward in a following Order of Signs, yearly, as much. 

Projeftion of the Sphere. A geometrical Delineation of the Circles of the Sphere, or any affigned Part, on the Plane 
of any great Circle, as on the Horizon, Meridian, Equinoétial, Ectiptic, Colures, or on the Tropics, &c. being either 
frereographic, fappofing the Eye go° diftant from, and perpendicular to the Place of Projection; or orthographic 
the Eye beng at = ee Diseses, in Py a of pa caprsap et 

Ptolomy. Claudius Prolomeus. ative of Pelufium, a City of Africa, in Egspt; who flourith 
Chri ; and was Author of the Sy/em known by that Neve: . i eve or ene ieites 

R 


Radius. ‘The Semidiameter of a Circle. A mean Proportional between the Tangent and Cotangent of any Arch 
A mean Proportional between Sine and Secant Complement of any Arch. ° 
Ratio. The particular Re/ation, or Habitude, of two Numbers. The Sieniitude of Ratios fignifics Proportion, or 
Analogy. : 
Simple, deplicale, triplicate, quadruplicate, (Fc. Ratio. Is the fingle, fquare, cube, 4th Power, €9’c. of-two Quantities 
Subduplicate, Subtriplicate, Fe. Ratio, The /quare, cube Root, &c. of two Quantities, Ec. . 
The fefguiplicate Ratio. \s the one and 3 or ¢ Power, confequently /ul/efquipticate Ratio, the } Root, and the faubquin- 
tuplicate Ratio, the } Root, of any two Quantities; and fo of the Ref. Leadbetter, in his Aftronomy, has 
mifreprefented what a Ratio is, in every Cafe and Circumftance; giving a wrong Jaca thereof. , 


Catod the fimple. al at to bt the fubduplicate, 7 
a? to 4° the duplicate. a? to £5 the fubtriplicate. 
Ratios, £ atto 6) the triplicate. a* to b* the fefquiplicate. Ratios. 
at to b* the biguadrate. a‘ tobs the fubfefquiplicate. | 
de a® to 43 the fubquintuplicate, Eve | 


Receffion of the Equinoxes. Going back of the Equinodtial Points, about 50” in cach Year; caufed by the Earth's 
Jpberoidal Figure, in its diurnal Motion. 

Redudtion of’ the Orbit tothe Eclipric Place. The Angle between the ./xis of the Ecliptic and Axis of the Planet's Orbit ; 
being equal co the Ecliptic’s Arch between the tevo Axes. ji 

Refietlion, ‘The Pole’s Dittance from the Horizon of the Di&, — The fame as the Sun's Declination. 

Refrattion. Produced by the Atmofphere, making a Star appear more clevated than it really is. 

Retrogradation, (aoing back, in a contrary Order of Signs: as the Moon's North Node moves retrograde upon the 
whole of its Motions. 

Right dfienfion. ‘Lhe Degrees of the Equinofial, reckoned from the Beginning of dries, coming to the Meridian with 
a Star or Planet; or to any Haur Circle, at right Angles with the Equinodtial. 

s. 


EXPLANATION of TERMS. 


Ss. 

fart, Chaldean, Of 18 Yrs. 414 7% 43m, when 4 Leap-Years intervene — but only 18 Yrs. 104 43™ when 5 Leap- 
Years intervene. — The fame as P/:zian Period. 

Satellites. Secondary Planets, revolving round their refpective Primaries, as the Moon round the Earth; the Satel- 
lites of Yupiter and Saturn round thofe Bodies. 

Saturn, Marked I, One of the primary Planets ; the higheft in all our Syitem ; moving round the Sun in 29 Yrs. 158 D. 
13 H. 14M. 4S. His diurnal Motion 2’. Inclination of his Orbit 2° 33’. He is retrograde once every Year. 

Scenograshic Projection, The fame as Perfpedctive. 

Sidereal Day. ‘The Tite between any fixed Star departing from, to its Return to, the fame Meridian; being 23" 

~56™ 4! 6th, Parts of a mean folar Day. 

Sidereal Year. The'Time of the Sun going from a fixed Star to his Return to the fame, 3654 65 o™ 24%, &e. 

Solar Year. The Time of the S un’s going from, to his Return to, the fame Point of the Ecliptic ; called alfo tropical 
Year, of about 36545" 487558. 

Street's Computation. "1. Having found the Moon's mean Anomaly, Apogee, and Node; you find the eccentric 
Equation anfwering to her mean Anomaly, which being added to, or fubtracted from, the faid Anomaly, 
according to its Title, you have thence the 1. equated Anomaly of the Moon; to which adding the Moon’s Apo- 
gee, you have 1. equated Place of the Moon. 

z. From the tft equated Place of the Moon take the Sun’strue Place, and the Refidue isthe Diftance of the Moon 
fromthe Sun, by which you may take out the Equation of Variation (as at P. 74, according to Horrox) which 
added to or fubtraded from the 1ft equated Anomaly (before found) will give the 2. eguated Anomaly of the Moon. 
3. The fxedical Anomaly being found, as under that Term, take its Half, if lefs than 6 Signs, but the Half of 
its Supplement to 12 Signs, if above 6 Signs. 

4. To the Logarithm 3.640432, of the Diameter of the Circle of Eveéfion, add the Log. Sine of the Moon from 
the Sun (before found) which Sum, rejeQing Log. of Radius, will be the Log. of the Chord of Eveétion. This 
Logarithm to be taken from the Logarithm of the Moon's Diftance from the Earth (feund in aTable) adding the 
Logarithm of Radius to the Remainder, will be the Zamgent of an Arch, fiom which reje& 450. 

Now, fay, As Radius to the Tangent of this Remainder, in Degrees, fo the Tangent of half the fynodical Anomaly, or 
Tangent of Half its Supplement to 12%, (before found) to the Tangent of an Arch, whofe Difference from that Half will 
be the Bvegtion-~Equation to be added or fubtraéted according as the whole fynodical Anomaly is more or lefs than 6 Signs. 
— With which Eveéion-Equation you muft conne& the Variation, or Reflection, according to its Sign, (before 
found) for an Equation; which being conne&ted with the Moon's Place 1. equated, will give her Orbit-Place ; 
which is reduced to her Ecliptic Place, by the Redudtion-Equation, found as u/ual. 

The true Place of the Node (2. equated) being taken from the Moon’s Orbit-Place, the Remainder will be the 
Argument of Latitude. 

By the Diftance of the Moon from the Sun, you find the Excefs of the greateft Latitude above the prefent Latitude. 
5. To find the prefent Latitude. — As Radius to the Sine of the Argument of Latitude, {fo is the Sine of the greateft 
Latitude, to the Sine of the prefent Latitude. 

‘To find the Reduion, — As Radius to Cofine of the greate/t Latitude, fo is Tangent of the Argument of Latitude to 
Tangent of an Angle, whofe Difference from the former is the Redu&ion. 

*,° Leadbetter, in his Aftronomy, has ufed Streer’s Logasithms of the Diftance of the Moon from her Earth, 
according to her mean Anomaly, as he has alfo ufed Street's Diamcter of the Circle of Eveétion, and alfo Variation 
Equation, yet has deviated from this Computation, in ufing Neavton’s central Equation to the greatef Eccentricity, 
inttead of Strect’s Eccentric; the Maximum of the latter being 5° 1/ 43” and of the former but 4° 57/ 56”; being 
3/474 different. Leadbetter's Logarithm of the Chord of Evection computed to every Degree of the Moon a Sun 
faves no Labour; being more difficult and Jefs certain to proportion the Logarithm of the Chord of Eveftion to 
the odd Minutes and Seconds of Moon a Sun, then to gain that Logarithm by adding the Logarithm Sine of Moon 

; a ene a pe rete Diameter of Eveétion Circle, viz. 3.640432. 

San, The Globe of Fire placed in the Center of our Syftem, revolving round its Axis i * Days; and giving 
Light and Heatto the whole. ae on Re aaa ee ene 


Symbols, / (crofs a trigon. Fig.) given. x Multiplication. / Square Root. T. Tangent, + Therefore. 
o Required, —- Divifion, S. Sine. Cot. Cotangentort!, +: To. 
R. Radius, = Equal, Cof, Cofineor S/. ° Degrees, 3: So te 
+ More, LZ dugh, Sec. Secant. 4 Minute. A Triangle. 
— Le, 43s Angles, Cofec.Cofecant orf', "Second. "Third fSe. Square. 


Nynodical Anomaly, From Syzygies to Quadratures is the Moon from Sun lefs than 3 org Signs added to the Moon’s 
mean Anomaly 2. equated, by her Eccentricity and Variation. — From the Quadratures to the Syxyeier is the Moon 
from the Sun more than 3 or g Signs /ubtraced from the Moon’s mean Anomaly 2. equated, as before. This is 
according to Street's Lunar Theory ; who determines the Moon's true Place, from her mean Place, at any "Time, by 
Means of 3 Equations, ‘I'he firft of her Center, for the greate# Eccentricity (called the cecextric Equation) the 
Hvettion-Equation correfpondent to the Difference of prefent Eccentricity from the greatef? (making together the 
whole central Hiquation) and the third, the Variation-Rquation (otherwife called the RefleGion) ufed before to» 
equate the 1. equated Anomaly. Which three I.quations give the Moon’s Place fometimes very near the Ob- 
fervation. However this Method of Computation feems to want Improvement, in a new Circle of Evection, . 
new eceexiric Equation, and new Variation. 


a* Sy reygitses. 


EXPLANATION of TERMS, 


Syxygies. The Conjunétion or Oppofition of the Sun and Moon. 
T 


Time of Incidence. The Time from the Beginning to the Middle of an Eclipfe. In the Moon's Eclipfe it is equal to 
Half the Time of Duration. , 

Time of Repletion. ‘The Time from the Middle to the End of a folar Eclipfe. 

Tranfit. The Pafling of one Planet by, or over, another, 

Vv. 

ae A Line drawn from any Planet moving round the Sun, or Focus of its Orbit, defcribing equal Areas in equal 

imes. 

Venus. Marked ?, One of the primary Planets ; the brighteft of a!l. When the is Weft, at her greateft Elongation from 
the Sun, fhe fometimes fhines extremely bright. She has her Increafe and Decreafe of Light from the Sun, like 
the Moon ; and moves in an Orb, between the Earth and Mercury, round the Sun in 224 D. 16 H. 49 M. 2458. 
and is never farther from the Sun than 47° 38/35” She has the /caff Excentricity, but greateft geocentric Latitade. 
— For being in <, retrograde, her Latitude is above 8° N. and being in ™% retrograde, fhe has about 9° Latitude 
S. In every 8 Years fhe is feen in the fame Place of the Heavens. 

Vortex. A Syflem of Particles of Matter, according to the Cartefian Philofophy, rapidly moving round like a Whirl- 
pool ; by which the French Mathemat cians endeavoured to folve the Motions of the ceeleftial Bodies : But being 


proved abfurd, and contrary to Experience, by Sir U/aac Newton, it was exploded. 


Niphias. The Sword-Fith ; a Southern Confled/ation. 
Y 


Year. The Time of the Earth’s Revolution through the Ecliptic, in 365 D. 5 H. 48M. 55 S. called sropical Year, 
or its Return to the fame fixed Star, in 365 D. 6H. gM. 245. called /idereal Year. 
zZ 


eee The Point of the Heavens dire@ly over our Heads, otherwife called the Vertex ; diametrically oppofite to the 

ladir. 

Zodiac. A Zone or Girdle furroanding the Heavens, croffing the Eyuinodtial, in Aries and Libra, at an Angle 
of 23° 28/ 30”, equal to the Sun's greateft Declination. The Middle of which Zodiac is the’ Ecliptic. The 
Breadth of the Zodiac is 18° 30/; taking inthe Latitude of alithe Planets. It is equally divided into 12 Parts, 
called Signs, denominated Aries, Taurus, Gemini, Cancer, Leo, Virgo, Libra, Scorpio, Sagittary, Capricorn, Aquarius, 
and Pies; being Con/ffellations of thofe Names in the Zodiac. 


All rhe foregoing Circles and Properties of the Earth and Heavens, are beft feen on Mr. Cole’s new improved terreffrial 
and caeleftial Globes, (which no Aftronomer fhould be without) old at his Houfe in Fleetitreet, London, being Succeffor 
to the eminent Mr, Wright, Mathematical Infirument Maker to bis late Majefty. Where likewife may be had all Sorts of Ma- 
thematical Inftruments, Optical Glaffes, tc. according tothe moft correét and neweft Improvements. 


DEFINITIONS of QUANTITY. 


Def. 1. Whatever Being, or Object, confilts of Parts, and is capable of being augmented or diminifhed, is called 
uantity. 
pcre 1. Hence there is Quantity of Extenfion, Number, Weight, Meafure, Motion, Time, &c. taken more or lef, 
heavier or lighter, longer or foorter, fwifter or flower, Sc. relative to the fame Kind: great and {mall being but comparative 
Terms for Things of the fame Kind. 
2. Andas the principal Property of Quantity is in its being capable of more or \efs, therefore Quantities may be added to, 
Subtraded from, and multiplied by, one another, or divided into the Parts they contain, 


Def. II, All Quantities have their Parts united or feparated. 
Def. IT. Quantity having its Parts feparated is called Mudtitude, or Number, being the Subje@ of ARITHMETIC, 


Def. IV. Quantity having its Parts united is called Magnitude, being the Subje&t of Geomurry. 

Def. V. The mutual Relation of tro Quantities of the fame Kind compared together, is called a Ratio; and the 
Similitude of Ratios of Quantities is called D’roportion. oe 

Def. VI. The Knowledge of the Comparifons, Properties, and Relations of Quantities ( Ratios and Similitude 
of Ratios) is the Subject of Matuematics; including Fluxions, Algebra, Arithnctic, and all fubordinate Methods 


ef Computation. 
Corol. 1. Hence, a Part of Quantity is only confidered in Relation to the whole, and may be taken as an indivifille Com~ 


ponent of it, or for that whofe farther Divifibility isnot confidered. 
z. Unit fignifies any Quantity, confidered as indivifibly. 
3- Number is a Name of Quantity confifling of a Colleétion or Sum of Units, avhether confidered as Parts of a whole, or 
of feveral whole Quantities together. 
4. Integer is a Name of Quantity confideved as confifling of whole Units. 
5. Frattion isa Narne of Quantity confidered as confifting of Parts of an Unit, or whole Quantity. P 
omit 


Some Ancient Ons avations of Solar and Lunar ECLIPSES compared with the Computations from the Tables tn ile 
Royal Aftronomer, corrected by the new Table of AccELERATion, af P. 374. According to D.C. 


1. Total Eclipfe of the Sun, Fune 16, Anno Chr. 364. According to Computation. 
Mr. Dunthorne, (See Ph. Tranfaét. Vol. XLVI. P. 168.) at app. T.{ 2) 4™ 20% 
Under the Meridian of Greenavich the Moon was in Confeg. with the Sun. . oF 0° 39/414 
The Sun’s Ecliptic Longitude by the Tables wasthen... | U 25 9 49 
Therefore the Moon’s true Ecliptic Longitude was .. . {| M 25 49 30 [ Error — 
But by the Tables thus correfed ... | MH 25 45 54] 3’ 36” 
2. A partial folar Eclipfe, December 12, Anno Chr. 977, at.. 19h 12™ 30% App. Time. 
Under the fame Meridian the Moon was in Anteced. tothe Sun... — 43/39" 
The Sun’s Ecliptic Longitude by the Taé/es being then . . £27 8 53 
The Moon’s Ecliptic Longitude obferved was . . f 26 25 14[ Error + 
But by the Zabés was... | £ 26 26 12] 0/58” 


15 16™10# App. Time. 


3. Another partial Eclipfe of the Sun, on June 8, Anno Chr.o78, at... 
. Under the fame Meridian the Moon was in Confequentia . . . + 29/ 3” 
The Sun’s Longitude by the Tables wasthen. .. | M21 53 1 
The Moon's obferved Ecliptic Longitude was therefore... | I 22 22 4] Error + 
By the Tables was... {| UW 22 22 34 | of 30” 
N. B. The fir of thefe was obferved at Alexandria, in Egypt, by Theon. The two laft at Grand Cairo; and are 


the fame as are quoted by Mayer in the Prolegomena to his Tables. 


ee The antient Aitronomers were fo negligent in their Ob/ervations, that hardly any can be depended on, as Dun- 
thorne remarks, for eftablithing the Certainty, much lefs the Quantity of the Moon's Acceleration, at different Times. 
And yet there are a /eew attended with fuch ducky Circumffances, that they ferve, as he obferves, not only to eftablifh 
the Aypothefss, but to fettle the Quantity of the Acceleration of the Moon. I thall therefore add thefe, as they lie in 
Dunthorne’s Letter to Mr. Mafon, and compare the Computations from the correfed Tables with them. 


1. The firit is faid by Hipparchus, to have been obferved at Babylon, in 
the 366th Year of Nabcnaffar, the Night between the 26th and 27th Days| Computation. The Begs by Comp. juft at 
of Thoth ; when a {mall Part of the Moon’s Dit was eclipfed from the North-| Beg. zhixm 308 San eile therefore the Time 
Eaf, Halfan Hour before the End of the Night, and the Moon fet eclipfed.JMidd.7 58 0 by Lables about 15M t00 late, 
This was in the Year before Chriff 383, (falfely printed 313) December 22.)Di& Wat. 2° 12 


The Sun rofe then at 7" 12™; and as the Moon then had South Latitude, her; 
Setting muft have been fomething fooner. 


1 
* fecond Caliipi iod A, j ion ; 
: nd Calipic Period, at d4kxandria, the 16th Day of Mifon; when, he Beg. fj pngit (uleias bene. ae 


42 0 (being nota Centuries after the 
ormer : the Error of that may 


Computation, i Thefe Times correfpond as 


3. The mot antient Ectipfe recorded, is related by Ptolemy, to have been Beg. 6h 57M 128 Cagrees very nearly with the 
oblerved at Babylon, the firtt Year of Mardokempad, in the Night, between| Mid. 8 51 0 (Computation: The Words ad- 
the zgth and 3oth Days of Thoth, in which the Moon began to be eclipfed Fndio 45 0 Jmitting of Latitude | But if 

_ when one Hour after her Rifing was fully pafled. This Eclip/e was in the pale Eccedin ull arenas aed ne 
| Year epee ee fae lee 19} Ae he apparent Rifing of the Meow} rongitude of Babylon has not been determined fince 
was at 5! 46m, ¢ Sun-Setting at 5° 48”. 


Computation. } The Beginning of this als 


Prolomy's Days. 


“4" Inregard tothe Accr/eration of the Apogee and Node, fuppofed by Mr. Morris, if it had been founded on Ob- 
fervation, the folar Ecdipfes in 977, ardg78 were, of all others, the moft likely to have difcovered the Quantity, as 
wellas Reality of it: As they happened one near the Perigeon, the other near the Apogeon of the Moon's Oibit, But 
we fee as near a Conformity of the Error of Computation as can be expeéted, And the Acceleration of the Moon's 
Anomaly being then nearly cqual to qo’; it being the Sum of the Correétion of the Moon’s mean Motion, and twice 
the Acceleration of the Moon, the Equationof Longithde thence arifing would be about 4/ in the Perigeon New Moon; 
und 3/in the Apogeon. Which would give the Errors of the above Ecdip/es, in December 977.» «#54 Of 

in June g78 « « — 2 30 
Ido not doubt bue Mayer omitted a Correétion of the Apogeon from the obferved Difagreement with Obfirvation. 
Asto the Acceleration of the Moon's Nodes, J can fay othing to it from a Comparlfon of ancient Obfervations ; 


but I think there is as little Reafon to fuppofs any. S.C. December 9, 1760. 
LUNAR 


LUNAR ECLIPSES, 

¥rs M. . Errora 
3628 January 10 Y54” + 
1682 February 12 ° > +e 5+ 
1736 March” 1x5 o 10 YS 54 


1638 Decem. 10 1 396 +). 
1693 January 18 o 54 He 54 


1747 February 13 °o 20 — 


LUNAR COMPUTATIONS for 1690 snd 1744, from Mfayer’s 
Tabs, compared with OBSERVATIONS, by Flamfead, and 
Bradley, at the Royal Obfervatory, According to D. C. 


Yrs M, D. | Errors Yrs | Dik 
1689 Decem. 12 of 13” ay mg ee 
1744 January 14 2 +S 5. 


° 
1690 January 12 I 
1744 February 13 o47 = 
I 
° 
2 


uae ey c be mn pi "7690" February 7 53 + f 

169 ° 3 1744 March tt a ae 
Sat Mage ae an ee 

1735 Septemb. 20 O30 Ft 54 —o 51 3744 a po 28 eed 


3690 February 54 o 2— 
1744 March = 18 oj41 = 


1685 Novemb. 30 | o 46 re ne 
o 7 


1740 January sr 53. Tega Ronee 3 Sa 
“THN. B. ‘fhe Moon's Places Total 410” 1744. March 23 2 Ge t 
are corrcéted by the Redu&lion Divided by 8 == — 51/4 se — 
ot 6 and 7, Equations. In one Century — 95” 1690 are a + 


1 
1744 April 7 ° t 
16g0 April 8 2 0 an 
° 


SOLAR ECLIPSES, 


661 D. March 
ee Ee Aedt at | oo on — 0 42 1744 May 19 aera 
1715 L Me at 2 a¢ + 18 +o 42 

BORIS ACE Te Sanh akc) ASO PO Ss Le Ree eee N.B. The mean Radixes are Tetal — 759” 
1676 D. May 31 o 38 rat 72 | Oo 57 reduced to our Radixes, tn thefe — S,  — 94”%5 
1948 Gr. July 91g ° 19 Computations, In one Century — 2! 54” 


| 

valtos On 

bey $3 23 
serene 


1699 O. Sept. 32 | fo) 9 — | oy Lhe Mean of Differences gives, at an Average, 3/ nearly, for a Certic~ 

1753 Go,Oc. 14 oO 2 54 3 ry; but they are fo very uncqual tLat one can only lament the Carelefnefs 
Places of Obfervation, Dantzick, London, Oxford, Greenwich, and} of the rf Obfervers. 

Gottingen, 

If pa take a Mean between the Differences in lunar Eclipfes, and thote made from Tranfits, the cceleration of mean Motion for a Century, 
above our Tables, will be 2/ 36”, —-The Computations from folar Eclipfes prove Nothing 5 which 1 wonder at, as the Times of Beginning and End 
are more eafily to be determined thanin dunar Eclipfes. 1 fuppofe the Errors of Latitude or Parallax may account, in fume Meafure, for it. 
It is furprizing too, that the Sewen fhould agree fo much nearer with Obfervation than the fame Number of funar Ones, —= But, by comparing 
the ancient obferved /unar Eclipfes, with the Tables, and fixing the Acceleration at 10” % by Sq. of the Centuries, the mean Motion is to be 
accelerated 2/ 20” in aCentury, according tothe Table of Correétion in P. 374. S.C. Joss 

Correétion of the Index in lal Page. (3> D. Cowper, from the foregoing Obfervations and Remarks, made fincethe printing off the laf Page, 
is doubtful whether the Apogeon and Node have been accelerated, fince the earligf#f Ages; or rather, from the near Agreement in the Errors of 
Computation, in the two famous folar Eclipfes of 977 and 978, (the one when the Moon was near the Perigeon, the other her Apageon) is ine 
clined to think they have none at all, But is of Opinion, if the A pogeon and Node be accelerated as well as the Moon, that the Theory of Gra- 
wity requires that their Acceleration fhould not be in the Ratio as is given by Mr. Gael Morris, (in the Affronomia Arcana, or Greenavich Tables, 
he has fecretly printed for the Ufe of the PRIVATE) but in the Ratio of the annual Equations to each other, as 6, 10, and 5, very nearly. 
In which Proportions of Acceleration of the Moon, Apogee, and Node, the following COMPUTATIONS are made, 


Two EXAMPLES of computing the MOON’s PLACE, The Mean Motions correéted by P.374. C. 
et a: 0 he Oo 8 s OF # »g OF 
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GEOGRAPHICAL TABLE. 


a | ‘ABLE of corre&t Latitudes and Longitudes of re- 
markable Places from Page 1 toz2 


ASTRONOMICAL TABLES OF THE SUN. 


Table of annual radical mean Places of the Sun and firft 
Star of Aries, O. S. _— —_ 3 
—— annual R.M. Places of Sun andi &* Y, N.S. 4 
Monthly M. Motions of Sunand 1%¥Y = from 5 to7 
——— Radical mean Places of the Sun and firft Star of 4- 
ries for Centuries _— — _ 8 
—~—- Mean Motion of the Sun and fixed Stars for g9 Fu- 
fan Years . 9 
sm——- Mean Places of the Sun and fixed Stars for Years 
and Months, O. and N. S. _ 10 
-—— Mean Motions of the Sun and fixed Stars for Months 
and Days — 1I 
-—— Equation of the Sun's Center 12 
~——— Decimals for proportioning the Dif. of Equat. 13 
~~ Examples of proportioning the Dif. of Equat. 14 
~——~ Sun's proportional Diftances from the Earth. Ec- 
centricity 1685 is 
Logarithms of the Sun’s proportional Diftances 16 


“~— 


—-— Sun’s trie Place, or Anomaly, to the mean 17 
—--— Exameles of its Ufe 18 
—— Abfolute Equation of Time, for 58 Years 19 


——~— liquation of Time for Sun's true Place ee 26 


-—-— Equation of Time for Sun’s M. Anomaly 

—— Refradion of Light for Greenawich Obfervatory} 
-—— Hourly Motion and Sun’s app. Diameter, and $21 
—-— Acceleration of fixed Stars : 
—— Decimals of a Degree for proportioning Sexagef. 22 
———- Sun’s Declination and meridian Angle 23 


—— Sun'’sright Afcenfion to Sun’s Place fr. 24 to 25 
—~— Sun's right Afcenfion in Time 26 & 27 
—-—- Reducing Parts of Equator to Time 

—— Reducing Time into Parts of Equator 28 


~— RefraGion and Parallax, for Paris 

—~— Reducing Parts of Equator from Noon to Noon 
into mean Time 

~--— Reducing M, folar Hours into Parts of Equator f: 

——— Difference of mean folar above fydereal Hours 


em Dif, between “fulian, Gregorian, and folar Years 30 
—— Conflruction of the above 31 
—— Decimals of a Day —_ _ 32 
—~—- M. Mot. Sun for Months and Days to 'Thirds 
———- I’quation of Points of the Kquinoctial. Equat. 

of Ecliptic’s Obliquity. Annual Preceflion of E- (33 


, quinox, according to Longitude of Moon's Node. 


E N T S. 


ASTRONOMICAL TABLES OF THE MOON. 


Table of annual rad. M. Places of Moon, O. S. Page 34. 
—— Annual radical M. Places ofthe Moon, N.S, 35 
—-— Annual monthly M. Mot. of the Meon fr. 36 to 39 
Radical mean Places and Motions of the Moon for 
Centuries, O. and N. Style 40 
-~— Mean Motion of the Moon for 99 Julian Years 41 
—— Mean Places of the Moon for Years and Months, 
O. and N. 8. 42 
Moon's mean Motions for Months and Days 43 
—— I. Equation of the Moon. C. from 44. to 45 
~—-— If. and III. Equations of the Moon. C. 46 
—— IV. V. VI. and VII. Equations of the Moon. C. 47 
—— VIII. Equation of the Moon. C. 48 
49 


—— IX. Equation of the Moon. C. - 
° 
~~— Corretion of the Moon’s mean Variation P.73, with 


—~—— X. Equation of the Moon. C. 


Examples. C. —_—_ 
—— XI, Equation of Moon, or Reduion to Ecliptic 
——— Moon’s mean Latitude. C. _ 52 


—— Equation of the Moon’s mean to her true Lat. J 

—-—— Moon’s mean horizontal Parallax 

—— I. Equat. of Moon's M. horizontal Parallax 53 

If. Equat. of Moon’s M. horizontal Parallax. C. 

Examples of computing the Sun and Moon’s true 
Places. C. 

Remarks on Mr. Mayer’s Acceleration of the Moon 

Account of our new folar and lunar Tables 

Precepts for computing the Sun and Moon’s true Places 
accurately 56 


SUPPLEMENTAL EQUATION-TABLES OF THE 
SUN 


Table of Equation of the Sun’s Center, for Eccentricity 
1692 -_—_— 

——— Logarithms of the Sun's proportional Diftances, rah 
Eccentricity 1692 . 58 


——— Equat, Sun’s Center, to Eccentricity 1680 59 
Sun's proportional Diftances from the Earth, for 
60 


Iiccentricity 1680 


SUPPLEMENTAL EQUATION-TABLES OF THE 


MOON. 
Table of the I, Equation of the Moon, Apogee, and 
Node —_— fr, Gt to oz 


— 


UT, Equation of the Moon 
Decimal Multipliers to the foregoing Table i . 
-—-— Greatelt Equation (Moon in Octants of Sun) 3 
—-—~ IL, Equation of the Moon 


—_ 


Table 
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Table of fecond Equation of the Moon’s Apogee, ac- 
cording to Newton. With decimal and fexagefimal 
Multipliers for greateft Dif. under and above the Moon's 
central Equation, for prefent central Equation Page 64 

Second Equation of the Moon’s Apogee according 
to Horrox, With decimal and fexagefimal Multipliers 
for the greateft Difference under and above the Moon’s 
mean central Equation, for prefent central Equation 65 

——IV. or mean central Equation of the Moon, ac- 
cording to Newton, With the greateft Difference of 
Equation (under and above the mean central Equation) 
correfponding to the greateft and leaft Eccentricities 

from 66 to 68 
1V. or mean central (or elliptic) Equation of the 

Moon, according to Horrox. With the greateft Diff. 

of Equation (under and above the mean central Equa- 

tion) correfponding to the greateft and leaft Eccentrici- 

ties from 69 to 71 

V. Equation of the Moon, or Moon’s ne 

7 


and leaft Variation, according to Newron 

Decimal Multipliers for the foregoing Equation 
-—— Moon’s greatcit Variation in Odtants of DAO J 
V. Mean Variation Eyuation of the Moon 

—— Logiftical Logarithms for Correction of are bs 
foregcing Equation —_— 

V. Entire Variation-Equation of the Moon, ac-)} 
cording to Horrox or Flan:jflead 


7+ 


—— VJ. Equation of the Moon, or fecond Equation | 
of her Center. According to Neavton 
——- VII. Equation of the Moon, or fecond mean 
Variation. According to Gregory. 
~——— Correfion of Gregory's VIL. or fecond Variation} 
-—— VII. Equation of the Moon, or fecond mean 
Variation... According to Newstex 
—- Correlion of VII. Equation foregoing, or fe- $75 
cond mean Variution 4 
Farther Correét. of foregoing 2d M. Variation. 
Accosding to Diff. of )’s Dif. fr. Earth and Sun 
———— Second Equation of the Moon’s Node, according to 
Newton, With decimal Multipliers and Logiitical 
Logarithnis to be applied to the greateft Excefles of Re- 
duction and Moon's Latitude. For finding the prefent 
Reduction and Latitude. Alfo prefent Exceffes above 
the leat Inclination of the Moon’s Orbit and Ecliptic, 
for finding the prefent Inclination 76 
——Redudlion-Equation ot the Moon from her Or- 
bit to licliptic _ 

Latitude of the Moon, for leaft and greateft In- 77 
clination of her Orbiz, With greatett Exceds of | 
Latitude for finding the prefent Lat. Moon J 

-——— Mean horizontal Parallax ofthe Moon in Con-)} 
junction and Oppefition of the Sun and Moon. 
With greatall Ditkcreuce of horizontal Parallax | 

—es Decimal Mulupliers for grcateft Difference of 
horizontal Parallax. ‘Vo find the horizontal Pa- +78 
rallay for predent Kecentricity 

ween Ulneélion of foregoing horizontal Parallax, 
cut of Conjuaéiion and Oproufition of the Sun and 
Moon ~_— 

~~~ Fecentricities of the Moon’s Orbit. Difftrence of 
thofe siccentricities from the mean, according to /lorrox 


and Flanflead. With the Diilerence.of Eccentricities 
from the mean, according to Neavton 79 


— —_— 
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Table of Equation of mean elliptic Equation of the 
Moon’s Center, to the mean elliptic Equation. Ac- 
cording to Wara’s Hypothefis 

Conftruétion of conftant Logarithms in following 
Table, for finding the Moon’s central Equation 

—— Conftant Logarithms correfpondent to the different 
Eccentricities of Moon's Orbit. For finding the true 
elliptic Equation of the Moon’s Center _ 81 

--—— Equation or Correction of Half Moon's equated A- 
nomaly. For expeditioufly finding (at one Operation) 
the true Equat. of Moon's Center fr, 82 to 83 

Elliptic Equation of the Moon’s Center in all States 

of her variable Orbit, according to her different Ec- 

centricity. With the Increafe or Decreafe of Equation 
from mean Eccentricity for every 5000, Difference 
of Eccentricity fr. 84 to 8g 

Equation of the mean tothe prefent true elliptic E- 
quation of the Moon’s Center. According to equated 
Anom. Moon, and Sun fr. Moon’s Ap. fr. 90 to 95 

Ufe of the foregoing Equation g6 

Of finding the true from the mean Anomaly univerfaliy 
and correétly - — — 96 

MAYER’s LUNAR EQUATIONS. 
Table of Equation of Node and Moon’s mean Anom. 97 
a f OU 1V. V. Equations of the Moon 98 


80 


—— VI.VII. VL IX. X. Equations of the Moon 99 
—— XI. Equation, or Equation of Moon’s Center 100 
—— X11. Equation, of Moon's Eveétion lor 
—— XIII. Equation, of the Moon’s Variation 102 
—— XIV. Reduétion-Equation to the Ecliptic 4 : 
Maver's LatirupE oF THE Moon, { 
——I. Moon’s mean Latitude _ 103 


—— II. Equation of the Moon’s mean to her true 
Latitude ; 
Maver’s wortzontaL ParaLiax or tic Moon. 

Mean equatorial Parallax of the Moon 


~—— I. Equation of Moon’s horizontal Parallax $ ro4 
——- II. Equation of Moon’s horizontal Parallax J 


M. EULER’s EQUATIONS of the MOON, 
Table of Equation of the mean to eccentric Ano- 
maly of the Sun and Moon } 105 
—— Sun’s mean Metion and Acceleration 
— IIT. TL. Equations of the Moon 
—— lV. Equation of the Moon oF 
—— V. Vi. VII. and VIII. Equations of the Moon, with 


* Remarks — 108 


106 


— I 


DIFFERENT METHODS of folving the Krphrian 
PROBLEM. 
A limited CorreQlion of Ward's Wypothefis, dctermining 
the trac Anple at the upper Focus —_ 109 
Examples of feveral Solutions, by different Mcthods, ac- 
cording to Jdalky, Bulliaktus, and the foregoing Me-« 
thod, compared topether - fr. 110 to fag 
A Kemaik or the maitcellaneous ‘Lradts ie 
Univertal and fhort Method of folving the Aeplrian Pro- 
blem _ g6 


RULES and EXAMPLES for determining other REQUI- 
SULUS of HLOIPTIC ORBIT 3. 

Prop. VY. To determine the Dillance of a Planet, or Co- 
met, from the San, from the tras Anomaly and ccen- 
tricity of the Orbit given lg 

Prop, 
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Prop. Ul. ‘To determine the eccentric Anomaly of a Pla- 
net, or Comet, from the true Anomaly and Eccentricity 
iven. 

Pes. Ill. To determine the mean Anomaly and Equa- 
tion correfpondent, of a Planet, or Comet, from the 
eccentric Anomaly and Eccentricity of the Orbit 

iven 115 

Prop. 1V. To determine the Diftance of a Planet, or Co- 
met, from the Sun, from the eccentric Anomaly, true 
Anomaly, and Eccentricity of the Orbit given. 

Prop. V. To determine the greateft Equation of a Planet, 
or Comet, or greateft Difference between its mean and 
true Anomalies 116 

Prop. VI. To determine the Eccentricity and other Di- 
menfions ef a Planet's or Comet’s Orbit from the great- 
eft Equation given fr. 117 to 118 

Remarks on the greateft Fquat. of Mercury fr.118to1 19 


PRINCIPLES of the PLANETS meanPLACES and 
MOTIONS. 


Decimal Table of the Sun’s mean radical Places and Mo- 
tions: With Equations of the Sun’s mean Places in 
aftronomical Tables to thofe in others fr. 1z0to 124 

The Mcon’s mean radical Places and Motions, 

With Equations of the Moon’s mean Places in aftro- 

nosmical Tables to thofe in others 121 

The mean radical Places and Motions of the 

Moon from the Sun. 

Mean radical Places and Motions of the five pla. 

netary Bodies, Adercury, Venus, Blars, Fupiter, and Sa- 

— fr, 122 to 123 

Planets mean periodical Revolutions. 

~—-—— Planets mean fynod cal Revolutions. 

How to determine a Planet’s mean Place atany Time, by 
its periodical Revolution, and the mean Place of that 
Planct for fome one Time being given 123 

Comparifon of the Elements of the Planets mean Places 
and Motions, according to late Improvements. 

Law of the five primary Planets Motion 


— — 


turn 


124 


PRINCIPLES of the SATELLITES Mean PLACES 
: and MOTIONS, 


Decimal Table of the racical mean Places and Motions 
of “upiter’: four Satellites 124. 

Law of Motion of Jupiter's four Satellites. 

Perivdical Time:, Diglances, Magnitades, and variable 
Motion oi |". i.’ four Satellites. With Obfervations 
and Bemrk. by Di. Pou and Dr. Brady on the 
Phovoinens ind Propeities of thefe Bodies 125 

Decimal ‘Fable of the radical mean Places and Motions 
of the five outellites of Satara, According to late Im- 
provements. 

Of the radical mean Places and Motions of the five 
Satellites uf Saturn deduced trom their periodic ‘Times, 

A Compurifon of the Osbits, Revolutions, and Velocities 
of Yapier and Saturn, with the Orbits, Revolutions, 
and Velocities of their Satellites 126 

Faw of Mecion of Satura’s five Satellites. 

A Gecutpaiion of the periodic Times and Diftances of Se- 
surn'y tive Satellites from Saturn's Centyr, in Radii of 
his Ring 127 


eee 
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Remarks, by different Aftronomers, on the Phenomena 
and Properties of Saturn's five Satellites ; and on Satarn 
and his Ring. 

A general View. of the Elements of the Theory of our 
planetary Syftem fr. 127 to128 


Afprenomical and Chronological] DEDUCTIONS and 
DEMONSTRATIONS. 


A Table fhewing, at Sight, the Number of Days from 
the 1ft of Fanuary to any Month-day of the Year fol- 
lowing, ina common or Leap-Year. 

For reducing ‘/u/ian Years to Days, and the con- 


trary. : 

Wich Examples of the Ufe of the foregoing Tables 129 

Table of the Julian, folar,-Gregorian, and fydereal Years 
compared. 

With Examples of the Ufe of the foregoing Table 

OF the Preceflion of the Equinoxcs. 

The mean annual Quantity deduced from Obfervation. 

Of the Progreflion of the Aphclions and Nodes of the 
Orbits of the Planets in refpeA of the fixed Stars. And 
of the Piogreflion of the Arhclion of the Earth's Or- 
bit. 

The Quantity of that Progreffion deduced 131 

Of the Inequalities of the Earth’s Motion, caufed by the 
Gravitation of the Moon. 

Rules for determining the Quantity of Preceffion, Nuta- 
tion, and Changes thereby of Declination and right 
Afcenfion, in refpeét of the fixed Stars. 

Prefent Obliquity of the Ecliptic deduced from Obferva- 
tion _— _— 132 tO 133 


130 


Of the MEASURE of TIME. 


The fydereal and folar Day. 

An aftronomical or folar Day. 

The fydereal Day correétly dedaced. 
To regulate a Clock or Watch 


EQUATION of TIME. 


1340 135 


Mean and true Days defined. 
Examples of the Equation of Time 


NATURE and DIVISION of TIME. 


136 to 137 


Time meafured by Motion. 

Variable folar Year. 

Mean aftronomical or folar Year, called alfo the tropical 

year. 

Near fydereal Year. 

Near anomaliftical Year. 

Correa fydereal Year. 

Coirceét anomaliitical Year. 

Mean lunar Year. 

Civil Year. 

Mean fulian and mean folar Year compar d. 

‘Phe fatling back of the Scafons belore the Style was 
altered, 

The Quantity deduced. 

Alteration of Style, how 


_ 1381013) 
140 


Difference 
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Difference of Years. 

Civil, folar, and lunar, complete, vacant, and Roman 
Year, defcribed. 

Difference of Months. : 

Aftronomical, civil, periodical, fynodical, and antient. 

Divifion of the Year by the Antients into 

Fewifh, Egyptian, Arabic or Turkifo, and Grecian Months. 

Acommon Month. A Week. 140 to 541 

Day, natural, artificial, aftronomical. 

Hours, equal, unequal. 

Minutes, Seconds, Scruples. 

Cycles and Periods. . 

Sun’s Cycle, Moon’s Cycle, and Indigtion 


Of the FIXED STARS. 


142 


Appear bigger to the naked Sight than through a Telef- 
cope. 

Maus cot on Purpofe to give Light inthe Night. 

Readily known. 

Conftellations, a Table of their Names 

Different Properties of fixed Stars. 

Milky Way, lucid and cloudy Stars, Megalennic Clouds. 

Changes of, and periodical Stars. 

Changes in the Heavens. 

Ecliptic Obliquity changes 


143 to.144. 


144to 145 
TABLE of Chronolgical JERAS of great EVENTS, 


According to the Year of ‘udian Period of Creation, and 
of Chrift. \ 

An Account, and Examples of, the Ufe of Eras, Cycles, 
and Periods. 

The Birth and Death of Chri/. 

Sir J/aac Newton's Method of fixing the Eras of Chrono- 
logy, and particularly the Time of the Argovautic Bra, 
by the advanced Places of the Conftellations 146 to 

147 

Chronological Tables, fhewing, at Sight, the dominical 
Letter, or Letters, for any Year before Chrift, O. S. 

For any Year fince Chrift, O.S. 148 

For any Year before Chrift, according to N.S. 

For any Year fince Chrift, according to N.S. 

Shewing by the dominical or Sunday Letter of ei- 


ther Stile, the Day of the Week anfwering to any Day | 


of the Month in that Year; for ever 149 
Shewing the Golden Number, at Sight, for any 
Year before or fince Chrift 150 
Showing, at Sight, the near Piace or Sign of ihe 
Moon, by the Golden Namber for ithe Year and Day 
of the Month given, N.5, : 1st 
Showing, atbight, the Moon's Age, for any Day 
of the Month given, N.S, 152 
——— The Sur’s Piace through the Year, by which the 
Mo on’s Pl..ce may be found, and her Rifing and Setiing 
nea ly for Lonaca. or any other Partof the World. 
A'‘Yatle of the Time of high Water at feveral noted Pla. 
ces beforg ov afier high Water at Louden 153 
A chionalovical Vable, ta find, at Sigut, the Time of the 
Pajetal, ov Ecfler Vull Moon, and conlequently the 
Time of Eyer for ever, by the Gotden Number and 
Days that the janar Cycle of ry Years, gues forward 
in any piven Period, New Style. 154 


— 


A Table of the Number of Days, at Sight, the New, 
Full, or Quarter Moons, in the Gregorian Account, go 
forward in the Months ; or how much the lunar Cycle 
of 19 Years advances in the Month-day,. from 1600 
Beginning — _ . 

Shewing, at Sight, the moveable 
dominical Letter and Golden Number. 

——-—~ Shewing, at Sight, the moveable Terms, 
dominical Letter and Golden Number 155 

Shewing, at Sight, the moveable Feafts and 
Terms forever, by the dominical Letter and Golden 
Number, for old Style — Of Ufe in antient Hiftory 
and Chronology. ; : 

A general Table of the Sun’s Rifing and Setting in Eng- 


Feafts by the 
by the 


fandand Ireland, according to new Style 156 
Remarks on Ziras, or Points of Time, 
Controverfies concerning Eras. 
Remarks on the Nature and Meafure of Time 157 
Of Reit and Motion of Vodies 
Of antient and modern Hypothefes —_— 158 


PRACTICAL QUESTIONS in CHRONOLOGY, 
Of fundry Kinds, anfwered 


_ 159 to 166 

To turn Time into Degrees and Parts of the Equator, and 
the contrary, arithmetically 7 

A Table to find, at Sight, the Number of Days advanced 
and retreated by the Epaéis and Lunations, in the 
Month-days, (from 16co before to Gooo Years fince 
Chriit) from old to new Style from 1800, and the con- 
trary. 

For deterinining the Epaét and Fall of Eafter, according 
to new Style, as fettled by Pope Gregory, Aloto find 
the Epact, O. S. for the fame Centuries 168 

Examples of the Ufe of the foregoing Tables 168to 169 

Chronological Remarks and Improvements. 

Chronological Scale. 

Chronological Rules, arithmetical!y applied to Praétice in 
anfwering many Kinds of chronological Queftions ; 
fuch as finding the dominical Letter, Week-day anfwer- 
ing toa given Month day, the Golden Number, Cycle 
of the Sun, Roman Indiétion, Epa&, &'c. for new and 
old Style, befure and fince ChriZ, ce. With memo- 
rial Couplets to affift the Memory; and {mall chrono- 
logical Tables added for the fame Purpofe 170 to 177 

A Table of Calends, Ides, and Nones, according to the 
Roman Year, Of Ufe in LHiftory, 

An Account of the old and new ecclefiafical and civil 
Calendar. 

With feveral other chronological Matters decided 


— T 


1978 
to 179 


PERPETUAL TIME-TABLES, or GENERAL 
RULES for CHRONOLOGIS'I'S, HISTORIANS, 
NAVIGATORS, &e. 


Determining, at Sight, the Points of Time for any cne 
Seafon of the Year, pail, prefent, or to come, particular- 
ly ufeful for all Perfons writing Almanacs for the Sta- 
tioners Company. 

Rules for finding the moveable Feafls and Holidays in 
any Year 180 

Names 


— — Caml — 
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Names of all the fixed Feaft-days,. obferved in the Church 
of England. : 

Names of all the Vigils and Faft-days. 

The Days of Fafting and Abftinence. 

Solemn Days kept, for which particular Church-Service 
is appointed 180 

Table of moveable Featts for ever, according to the Fall 
of Eafter, N.S. 

Moveable Terms for ever according to the Fall 
of Eafter, N.S. an 188 

——-— Moveable Feafts from 1759 to 1800, N.S. 182 

Perpetual Tables, of the Month-day and Week-day cor- 
refpondent, according to the dominical Letter ; with 
the fixed Feafts, Holidays, remarkable Days, &c. ac- 
cording to N.S. for any Month inthe Year, 

Month-day of New, Full, and Quarter Moons for any 
Month in the Year, according to the Golden Number 

183 to 188 


RULES for the proper USE of the RIGHT ASCEN- 
SION and DECLINATION of the SUN and 
STARS, their Meridian Altitudes and Height of the 
Pole, in aftronomical OBSERVATIONS, 

Particularly ufeful in Navigation 289 to 191 

Table of the apparent Semidiameter of the Sun, Time 
of his paffing the Meridisn, and his Diftance from the 
Earth for every roth Day of the Leap-Year, 1756, 
N.5. _ —_ 1gt 

A Solar Ephemeris, commencing 1756, and fervirg, by 
Means of {mall Equations, tll 1800. 

Being a monthly Table of the ‘lime of the Day by a re- 
gulated Clock when itis Noon by the 5an: Shewing 
the Equation of natural Days, and Advance and Re- 
treat of Clock-Time for Leap-Year. 

The Sun's Place, Declination, and Right Afcen- 

fion, for each Day of the Monthion the Year 1756; by 

which, and {mall Equations, his Place, Declination, 
and Right Afcenfion are eafily determined for any fu- 

ture Day of the Year, till 1800, 192 to 196 


TABLES in ASTRONOMY. 


J. A Catalogue of 140 remarkable FIXED STARS, with 
their Magnitudes, Longitudes, and Latitudes, N. S. 
According to Dr. Hadley _ 197 

II. Catalogue of 69 remarkable fixed Sears, with their 
Right Alcenfion in Time, Degrees, and allo Declina- 

tion N.or S. According tothe Forcigners 198 

_ Equation-Table of the middle Time in Seconds, between 
the Times (by a Clock or Watch) of Forenoon and 
Afternoon, equal Altitudes of the Sun. Correfpondent 

to the Increale or Decreafe of the Sun’s Declination 
during the Interval of Obfervation - 199 
Table of (emi-diurnal or femi-duration Arcs, for finding 
_the Rifing and Setting of the Sun and Stars 200 to 203 

Table of the Sun’s Amplitude of Rifing and Setting 5 
for finding the Variation of the Compaia 204. to 207 

1H, Catalogue of 307 eminent fixed Stars, in the North- 
cern and Southern Hemifphere: With their Places in the 
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Conftellations, corre& Right Afcenfion, Declination 
for the Year 1750, and their annual Variation. Ac- 
cording to the laft improved Obfervations 208 to 213 

Small Equations of Clock-Time, and of the Sun’s Place 
and Declination, for every 4th Year from 1750, (or 
from any common, or Leap-year after) to 1800, N.S. 
Which will ferve, with contrary Sign, back to 1700, 
N. or O. Style. According to M. De /a Caille’s Mo- 
tions _ _ —_ 214 

Equations of the Sun’s Right Afcenfion in Time for every 

Years, 

Sunt apparent Diameter for every 5th Day inthe Year 
1760. 

Fyustion of the horizontal Semi-diameter of the Moon, 
to her apparent Semi-diameter in Altitude. 

Ecliptic Obliquity for given Years 215 

Table of Clock-‘T'ime at Noon by the Sun, 

Sun’s Right Afcenfion, Complement of Right Afcenfion, 


— 


or Diftance of dries from the Meridian, in Time. For 
each Month and Day in the Year. Reduced to the 
Meridian of Greenwich Obfervatory 216To 217 


LUI. Principal ASTRONOMICAL QUESTIONS ap- 
plied to NAVIGATION ; praétically anfwered by 
fpherical Proportion and Logarithms 218 to 250 


The Nature and Caufe of Twilight 224 

RXXIX. Qirficr. To find, the apparent Place of the 
Moon, from her Longitude, or true Place, and Lati- 
tude given. 

Wherein D. Cowger's new and fhort Method of finding the 
JOazallatic Angle is exemplified. 231 

Rules of applying the Moon’s Parallaxes 233 

Equation-Table of the Ecliptic Right Afcenfion to the 
Right Afcenfion with Latitude. 

Equation to be fubtraéted from the Latitude of a Planet, 
for the Equation of the ecliptic Declination to the De- 
clination with the Planet’s Latitude ~ 251 

Table of the Longitude and Right Afcenfion of the Mid- 
heaven, with the near Longitude of the nonagefimal or 
go? Deyree from the Horizon, correfpondent in Lati« 
tude of Loxdon 252 

Table for determining the near Time in any Day, when 
the Sun, Moon, a Planet, or Star, is in the higheft 
Point of the ecliptic Latitude of London 2 

Rules and Examples to find when the Sun, Moon, Pla- 
nets, or Stars, will be in the nonagefimal Degree 

254.10 256 

Sexagefimal Tables for proportioning the Diftereace of 
Equations at Sizht 256 to 259 

Table of che vifible Eclipfes of the Sun, and Phxrnome- 
na, for 21 principal Cities of Europe. 

The vifible Eclipies of the Moon, and Phinomena for 
Greenwich Observatory. 

Likewife the invilible Kclipfes ofthe Sun and Moon 260 

The New, Mul, and Quarter Moons or Lunations for 
Greenw.ch Gbliervatory to the Year 1765 264 

Table of the femidiarnal Acs of the Sun to every Degree 
of his Longitude in the heliptic, for London. 

Semidinvaal Arcs of sie Moon to every Degree of 

her Longitude 19 the keh ptic, at Southing, without La- 

titude, for Loudon 202 


Table 


_— 
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Table fhewing, by the Moon's Age, the near Time of her 
Rifing and Setting in Exgéand or Ireland; when fhe is 
in the Beginning, Middle, or End of each Sign inthe 
Ecliptic (fappofing her without Latitude) her mean 
Place and Age being known at Sight, by Zad. P. aahs 
252 262 

Bacanon of the true horizontal Diameter of the Moon, 
to the apparent horizontal Diameter, according to the 
Moon’s Declination. 

Equation of the horizontal Diameter of the Moon to the 
apparent in Altitude. 

Reduétion of Paris mean Places to Greenwich Places 263 

A Table fhewing the proportional Difference to be added 
to or fubtra&ted from the Sun, Moon, or Planet's Pla- 
ces, Declination, Right Afcenfion, &c. at a firft Me- 
ridian for the refpe&tive Place, Declination, Right Af- 
cenfion, &c. under a diftant Meridian 264 

Equation of the Difference of Right Afcenfion, in Time, 
at Noon, between the Sun, Moon, Planets, and Stars, 
to the nearer ‘lime of their refpedlive Southing at 


Greexwich 205 
LOGISTICAL LOGARITHMS. 

Their Nature and Ufe 266 
Table of Logittical Logarithms 267 to 272 
The SEAMAN’s READY COMPUTER. 

An Improvement in Tabular Navigation 273 to 280 
Ufe of the Scaman’s Computer exemplified 281 to 287 


Our new Method of Computation, without Scale, Com- 
paffes, Chart, or Canon, exemplified in Aniwers to 
the five Cafes of Sailing, propofed by Mr. AZartin, in 
his new Principles of Navigation ; according to Sailing 
by the Spheroid 283 to 287 

Table of meridional Parts on Mercator’s Chart, accord- 
ing to the Sphere. ; ; 

Table of meridional Parts according to the Spheroid 

288 to 293 

"The Length of a Degree, or Number of Degrees, being 
elliptic Arcs of the Earth's Meridian in Minutes of the 
Equator, and Hundsedth Parts for any Latitude. Ac- 
cording to Don Yuan, 

Length of the Meridian Ares of the Sphere by Mr. Mur- 
doch,compared with the foregoing Arcs of Don Yuan's 


Spheroid — = 294. 
Dimenfions of the Earth as a Spheroid confidered, from 
295 to 301 


ia 


Properties of right-angled plane Triangles, 

Properties of Sines, “Langents, &e. ; 302 

Antwers to all the Cafes of plane Triangles in Symbols 
and Words _ 303 

Roles and Proportions for «nfwering all the Cafes of Sail- 
ing . 304 

Tabular Rules, in one View, to anfwer all the Cafes in 
Sailing ee Ror 405 

Examples in anfwering the principal Cafes of Mercator 
Sajling 306 to 307 


—_— _— — 
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Of correéting a Ship’s Courfe fleered by the Compafs. 
Correétion of aShip’s Courfe by the magnetic Variation. 
Magnetic Variation from 1580 to 1759. 

Farther Correétion by allowing for Lee-Way 307 

General Rules of Lee- Way from the Sails fet or furled. 

Corre€tion of the Courfe and Diftance, by trying the 
Swiftnefs and Setting of a Current - 308 

Of Meafuring the Ship's Way. 

Of the Seaman’s Compafs, Log-Line, Log, Half-minute 
Glafs, and Log-board —_ — 309 

Example of a Log-board. 

Seaman’s Compafs, 

Day’s Reckoning on Board the Dreadnought 310 

Rules for correcting a Ship’s daily Reckoning Bin 

Remark on the foregoing Method of correéting a Ship’s 
dead Reckoning. 

Remarks on Mr. B. Martin's new Navigation, in a fe- 
cond Letter from a Correfpondent - 312 

Dimenfions and Weight of Shot. 

Place of Turning to Windward, 

To compute the Wiitance of a Head-Land, or Cape, at 
Sea 313 

To meafure the Tonnage, or Burthen of a Ship. 

Beft Pofition of the Sails, and Rudder, in working a 
Ship 3l4 

The Properties of Magnetic Variation. 

Rules for determining the Quality and Quantity of Va- 
riation — 315 

Pradtical Rules for finding the Latitude of a Ship’s Place 
of Obfervation 316 

Geographical Rules for finding the tabular Difference 
of Longitude. 

Remarks on the different Beginning: of terreftrial Longi- 
tudes — — — 317 

A Journaluf a Voyage in the Dreadnought Man of War. 
From England to Martinico 318 to 319 

Nearnefs of Ssiling to the Wind; and Rules for refolv- 
ing a Ship’s Traverfe geometrically ; by the Line of 
Chords, with Scale and Compafs 320 

Of Trade Winds and Monfoons 321 to 322 

Variation of the Compafs, as obferved at different I imes 
and Places, 

Remarks onthe vulgar Error in Books of Navigation 
of fuppofing mericional Dittance and Departure to be 
alike, and of fixed Quantity 323 

Table thewing the Miles and Minutes of the Equator, 
making a Degree of Longitude in any Latitude. 

Divifion of the Earth and Ocean 

General Affection of foherical ‘Triangles 

Affections of right angled fpherical Triangles. 

Some Properties of Sines, Tanyents, &c, 326 

Anfwers to all the Cafes of right-angled {pherical Trian- 


—_ 


324 
325 


gles, in Symbo!s and Words _— 32 
Anlwers to all che Cafes of oblique {pherical Triangles 
328 to 329 
The Propertics of {pherical Triangles 330 to 331 


Some general Obfervations on the ‘Vides, 
‘To ane the 'Yime of High Water, ata given Time and 
Place _ 2 
An alphabetical ‘Tide-Table from the bett AWN 
fhewing the Time of high Water at the molt remark- 
able Sea-Ports, and Sea-Coaft Places, at New and Full 
Moon 333 to 334 
Obfervations 


— 9 
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Obfervations on the different Beginnings of terreftrial 
Longitudes. ny 
An aftronomical Queftion of Ufe in Navigation. 
Spherical Queftions anfwered 335 
Obfervations on the Anfwers to Martin’s or Murdoch's Ex- 
amples. 
jaetion of Cafe 6th of Mercator-Sailing. 
Analytically anfwered 336 
‘he Mariner’s Univerfal Sea-Coaft Table. Of the prin- 
cipal Ports, Harbours, Head-Lands, Bays, Rivers- 
Mouths, and Iflands, lying contiguous, or nearly fo, 
round the World. 
ith their Latitudes, North and South, and Longitudes 
Eaft from Ferro Iland. Alfo their Difference of Lon- 
gitude Eait or Welt from Greenwich Obfervatory 337 
i to 344 
An alphabetical Table of the Latitudes of promifcuous 
* and remarkable Places, with their Longitudes, from 
ih the Ifland of Ferro, and Diiference of Longitude from 
Greenwih Oblervatory 345 
Captain Brown's Direétions for the Safety of homeward 
bound Ships, coming into the Exg/j/ Channel, 3.46 


—_— 


REDUCTION of CHRONOLOGY. 


p 

My ; 
AtCommencement of the moft famous /Eras in Years cur- 
“dl rent and complete, before and fince Chrifl, Futian 


| Style ~— 347 
able for Redu&tion of Chronology. 

Yable for reducing julian Years into Days, and the con- 

Sq trary. : 

i alee Reducing Turkifs or Arabic Years into Days and 

ae the contrary. 

' Several Examples of the Reduion of Chronology. 


348 t0 355 


Aa) 
INTRODUCTION to the COMMENT on the 
es MOON’s THEORY. 

fey 356 to 357 
An explanatory Comment on the Moon’s Theory. Ac- 
‘cording to which Principles the alronomical Tables at 
the Beginning of our Work (preceding the Supple- 
mental Tables) are contlructed 358 to 371 
yf determining the Quantity of Evection-Vquition 371 
able of the Mcon’s Longitude con.puted fiom ihe ‘Va- 
bles toa 100 Places, and compared with the 1efpective 
Obfervations 372 (0 373 
otal Correction of the Moon's mean Motion. Accord- 
ing to the Corrcétion of her mean Motion, and Acce- 
Mpleration allowed — 374 
“Pable for corredling the Sum of the VJ. and VIL. Equa- 
tions of the Moon, at the Beginning of the ‘Tubles. 
‘&MComparifon of the Number, Arguments, and greateft 
it Equations of the Moon 375 
ethod of determining the Maxima of the feveral lunar 
} Equations (C.) at the Beyinning of our Work 376 to 


4 ; 377 
WAftronomical Tables equated to others 377 
planation of Neawton's lunar Theory —_ 378 
planation of Machin’s lunar ‘Theory _ 379 
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Of Machin'’s Theory of the Moon 379 to 383 
Of De la Caille’s Theory and phyfical Rules of the Moon’s 
Motion 383 to 384 


Of LUNATIONS and ECLIPSES. 


Table of the mean Time of the firft mean New Moon in 
January, from 1700 to 1800, O. S. 

Places of the Sun’s mean Anomaly, annual Argument, 
and Sun from Moon's Apogce, correfponding, 


Monthly Motions of the fame _ 385 

Revolutions of the Moon to the Sun, next after Ju/ianx 
Centuries _ —_— _ 386 

Plinian Period of folar and Junar Ectipfes. 

Equation of Time for a Péinian Period 387 


Radical mean Places and Motions of the Moon from the 
Sun ;-for determining the mean Time (by Means of E~ 
quations) of the true Orbit or Ecliptic New and Full 
Moon — _ 388 

Mean Motions of the Moon from the Sun, €c. for 
Months, Days, Hours, Minutes, and Seconds 389 

Equation of the Moon’s Center (and fecond Equation 
fupplemental) compounded, at New and Full. 

The Moon’s Latitude, Inclination, and Reduétion, at 
New and Full — 390 

The true hourly Motions, Diameters, and Parallaxes of the 
Sun and Moon in Eclipfes. 

Times between the true Ecliptic Conjunction or Oppofi- 
tion of the Sunand Moon, and Middle of Eclipfe 391 

Angles which the Way of the Moon from the Sun makes 
with a Circle of Latitude, in l clipfes - 392 

Examples of computing the Times and Places of the New 
and Full Moons ia Ectipfes - 392 to 397 

Precepts for computing the Times and Places of the Or- 
bit New and Full Mcons 393 

What an Eclipfe of the Moon is 397 

Precepts for computiny an Eclipfe of the Moon. 

What an Eclipfe of the Sun is. 

Precepts for computing an Kclipfe of the Sun, by Pa- 
rallaxes _ 398 

To find the Places, on the arth, of the principal .\p- 
pearances of folar Eclipies, by Projeétion 399 

Method of computing the greatcft Number of Icliples 
of the Sun and Moon that can happen in one Year, 

OF the Plizian Period of Ecliples, and their Returns, 

Of antient Iclipfes. 

Plurality of Hclipfes. 

Hiflorical Eclipfes of the Sun and Moon, at great Events. 


400 
Reduction of aftronomical Tables, with Examples got 
Geometrical Conitruction ef a Junar léclipfe 402 


‘Fable of the Angle of the our Cicle (pafling throu,h 
the Sun and Moon) with the Licliptic $03 

Examples of computing the para‘ladlic Angle, according 
to different Methods. 


Explanation of ditfe.ent parallaQic Angles 44 
Precepts of che lunar Computation, 

Vo find the Moon’s true from her apparent Place. 

Remark on Dr, Maley Tables 4O5 
OF Haley's Method of determining the Longitude by Ob- 


fervation, 
Of De fa Caill?s Method. 400 
Or 


CON T 
Of obferving the Longitude at Sea by the Moon's pee 


o NS 4! 
Reepant of a Pamphlet pretending a Difcovery of the 
Longitude. : 7 
Example of computing the Difference of Longitude from 
Greenwich _ _ — 407 


A new Method of making a lunar Ephemeris, 


Of the Motion of Comets ~ _ 408 
Example of lunar Computation, accordingtoD.C, 409 
Example of Computation. Accordingto Mayer. 410 
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Correftion of the Toegitede of the Sun, and Sun’s Dif. 
tance from the Earth. According to Mayer 410 
A Table and Example for the Reduétion of a Comet’s 
Longitude from the Perihelion in a parabolic, to that 
from the Perihelion in anelliptic, Orbit, by the Diffe- 
rence of Motion in thofe Orbits 41 
Computation of an Oppofition of the Sun and Moon, 
with their Places. 
Concxusion, or Lanp 


412 


CORRECTIONS ¢f literal and typographical ERRORS obferved; 


ts 


to be made with the Pen, before our WORK 
ufed. ; 


Moft of the following Errors are obvious and trifling 3 but are all recited to prevent any being overlooked, 
N. B. Weere b is placed after the Number of a Line, it fignifies the Number of that Linc, from the Bottom of the Page, 


wae fame Col 2” 56” agiv 2” sGiv 24v. 
& P.rage Lias fe Coa, For af rebagm, Ge. vr, 1d sgh oom, Etc, 


TInaccwacier, he finds, unavewably waiting, jn so faryre a Wy 
Jnattention either of the sduchor ey Compofitur, ov Both. 


Ay fet) 
t 


“Zs past x. Line 6. 4. For oh y1m 163 and 2° go’ 4” v Pi 127. L.7, b. Col. latt. For 160 6! 29”, 4. 14° 37! 29% 
ae Read o 7 «16 andi 49 4 a P. 146. Lear. Cod laft. For 44 Yrs bef. Chr. ro 45 Yrs bef. Chr, 
we L. 23. 4. For Lima 86° 49! 0” r. 760 49/ 0”, - L, 1, 4. For, from 4714, ¥. from 4714. 
ee: Piz. Ler. For Nantz of 24™ 555 and 60 13/48” E, eo P. 147. Lage For 4713 Year ful. Period, r, 47 4, &e 
Read o 6 56 and: 4q¢ 0 W. - L. 5. For Dif. 2954, 1, Dif. 2995. 
oe L, 14. For Porto Bello 89° 50/ 6” 1. 79° 50’ 6%. wo P. 165. L. 10, 4. For divifible by 4, r. divifible by 2. 
oo P.rx, L. 16. For Ofoder 1 r, Offcber 5. P. 170, L. 16. Col. 1, For reguires, x. require, 
~ Plage L. 28, For 67° 30% PT t, 67° go! 31, , | P.172, Le 16. Col. 2. For Years fince Chrift, r. Years before Chritt, 
P. 241027. Right Mand Col. For © Pl, in Degs. r. its Comp. to 30°, — L. 29, fameCc!. For Pericds fohappenedy r. Period fo happened, 
or invert in writing the Degrees in that Column by Paper patted UP, 193. L. 1. below the Tabies, For correéfing or beginning, r. ccm: 
over its Length and Breadth, mencing or beginning, 
— P.72. L. 5. 4 For i.e, 7,24 X any L.Eq. =G.D, 1. i.e ,1206u P, 231. L. 18. 4. Col. 2. For, trom Cofine Declination for sth Arc, . 
x any L, Eq. == G, D. ‘ r. from polur Diftance for the sth Arc, &'c, ' 
- P.73- L. 8, 4, For2. ) &@ (from next Quadrature or Syzygy) Sea P, 234. L.2g. Col. 2, For, To the No, of Earth's Diameters, x, To 
r, S.2. ) A@ (from next Quadrature or Syzygy) : S. Pref, the No, of the Earth’s Semi-Diameters, 
M. Variation, &c, se P. 237. Midd, Col. 2. For 1.1287, r. 3.2187. 
P.78. L. 24, 4 under Col. 7, For r.-—, L. 7. lower, For gh,12, r. 3,67. 
we P.97- L.18, Col, 2. For 0 38 35” 1,00 28/ 15%, — P. 263, Lig. under Tab. Cif, 1. For true Semi- Dian, 1, tne Diaw. 
~ P. 100. L. 30. Col. 8, For 6° sof 38” r, 50 sof 38%, wv P. 28s, L, 28. Col 1. For, Middle Latitude be //s than 45°, 4, be 
~ P3102. L. 7, Col. 8, 10, 12. For +, -F, -b, (at Top) ro, —, — greater han 45°, 
w P. 119, L. 2. For elliptic Traj-ctions, r. elliptic Trajefories. - L.29, —— For, it greater than 459, vr, if lefs than 45°. 
oe L. 10, For Where the mean andtrue Motionis equal, r. Where P. 297. L. az. 4. For, as a Means for the Defect, r, as Amenis 
the mean and a ra are equal, muzde for the ron 
e439 45 Ze"314 19 45 & P. 312, Log. Fora Milein ro Zs, ro 1 Mile in 10 more, 
oa S sare a 2.$28 39 sit “fans 2.—28 39 of P. a Thad of 3d Gol. Rulea. Diff, Long. 5° 54’ W. 1. Dif, Long, 
+ 340% S  O3.-a2 59 77 * €3-—42 59 37 5° 14/ W. 
tw Po 21, Le 8. Col, 3. For -f- 597017925237) 1b 99701786292, Sea P. 323, L 3. Col. 1. For Buffin’s Bay, r. Baffin’s Bay. 
29° 6 10% 17 ina Lunatee PL 324 Leos. Col 2. Kor, and fume Ilands, yr, and fone other Dfart, 
ie L. 28, Col. 1. For, from 1Gooand 1700 reduce to, r, from aL. 3. d. For, From the Divifons, r, From the Divifion 
1700 reduce to. lefs 2 tefs 
(oa Las, Col, Natt. For + 4/3”, r. 4% a”, ec P. 326, F..24. For greater fran 180°, 5. greater than goo, 
iw L. 33. Col. latt. For, from 1600 and 1700, r. from 1700. ~ 1,29. & For Rad, = ro, r. Radw= 
oe PR. x22, Lea, 5. Col, 3, For 21” 36iv, r, 21iv 36v. — P, 328. L. 6. Col. 7. For, Sum and Dif. r. Sum or Dif. 
- ~ he b fame Col 8% 38” agiv 8” 3Siv 24qv. w- P. 3596 L. 22. b. For 1,000 to 178725 4, 1000 to 178725. 
wo eb. Cel ge 4” iv, &e, 4” oiv, Se —L.g. & For 178725, 5. 178,725. 
~~ yb OA. 23” isiv 23iv 1Sv. Ls. & For, atthe fame Time, r, in the fame Time, 
wo 4.4, fame Col, ae EG 9” 1Biv. —- P,360. 1. 5. 4. For, gravitate more towards, &e, x, Bravitate mer 
wo 3. 6. Col. 7. 12” aciv Ialv 45v. or /efs towards the Sun than the Earth, 
ow 4. 4. fameCol 5” 6” 5” biv. - 1, 3. 4 After KT — introduce, Ay which the Moon is alje 
“ro, 2. fame Col, 31” ai, attracted towards the Fath, in the former Cafe, &e, 
-— P.123.L.a1, Col 3. ri’ si” qaiv ora” grivizy. ~~ BP. 3724 Obf. 16. For 68 299 29’, 1.58 29% a9! ) a. 
w 24. fame Col, 28” 48iv 2B8iv g8v, 2.376, L. 12. b, Cola, Page, For 357,45, 3565506 
war Col. 4. 6% 14” a4iv 6” saiv2ave wb, 4s 6, Marg, Vor 112,26, 1. 119,26, 
wm 24. fame Co/, 15” 3siv Isiv 35v. — BP. 390. Co 8. 39 160. , for 3° gol as”, 1. 40 gol ay”, 
u& ar. Col, 6. ri’ 47” yaiv yi” aviv ravi ~ DP. 497. In 38. C4. 1, For, Ecliptic Conj, 1, Eeliptic Oppofition,s 
w 24. fame Col, 29” 42iv, Ge. agivgav, Gr ~- 18. Col. 2, For, Keliptic Caf. rv. Reliptic Orpofition, 
we ar Ch 7 8% 13” y2iv 8” agiv iv, — Lear. fame Co/, Fors Ecliptic 16™ 4.49 Dif, re vom 438 Dit. 
age fame Col, 20” 33i¥ 20iv 33v. blot Lelipsie, 
wow A Ol yy 32” syiv gziv s7v. - ¥. 3. For Examp, xi, r. Examp. ix. 
~ 3¢ & fameCol yal gv 12” div, ~ Tao, d& For yo 6 43 23, % 10 ¥ 27, , 
oan OOo he 7” 20iv 7iv 20v, THM Reader ia defired to exeire and correét what other Efcapey 


THE 


ROYAL ASTRONOMER 


NAVIGATOR. 


A Geocraruicat TABLE of many eminent and remarkable Puaces in the Worxp, with their correét tempo- 
rary Difference of Meridians and Longitudes from GREENWICH OsBsERVATORY ; and their correct Latitudes. 


; Dif. Time, | Dif. Longit. Latitude F Dif, Time. | Dif, Longit. Latitude 
: Places Names. After or Bef. | Eaftor Weit. | North or Sou. Places Names, After or Bef. JEaft or Wett. {North or Sou. 

h m 8 o fF & o / Ua h “ o sf # 
Athens, in Greece, 135 3/Af23 52 30] E/38 5 ofN |] Dantzrck, Poland, Tis 12 48 of Els54 22 of N 
Alexandria, Egypt, 21 6{Al30 16 30; E/3r 7 ofN || Dunkirk, - © 9 30 223{Ei5r 2 q|N 
Alexander, Syria, 225 20/A]36 20 0f E136 35 r0]N |} Edinburgh, © 12 21 5 IsIW]55 58 of N 
Ara&a, or Racca, 2 35 2cf]A]38 50 of E}36 x of N [| Florence, ° 45 38 19 30) F (43 46 gol N 
Agra, in Mogul, 5 6 56JA}76 44 0 = 2643 of N |} Francfort, © 34 20 35_ Of Efao 55 of N 
| | Aleppo, Syria, 2 29 20|A[37 20 o 35 45 23j,N Gea, Eufl-Indies 455 © 45 OLfElr5 31 0 aa 
5 “Alzicrt, o 8 srl A] 2 12 45} E136 49 30}N | | Geneva, 2 ° 36 20 = of E 46 iz of N 
» | Amperdam, © 19 56;Al 4 59 Of E} 52 22 45|N || Greenwicn Obferv.] oo © Oo Of -[51 28 30h N 
rl Antibes, © 28 34/AP 7 8 33) E143 34 SolN || Serufalem, 2 21 20 20 of Ef3r ss ol N 
4 | Avignon, o 19 14/A} 4 48 33} El43 57 25] N | | Ingelifadr, © 45 30]: geH} El g8 46 ch N 
“A Babylon, Afia, 2 51 6)Al]42 46 30f E}33 ¢ oN || Upatan, Perfa 3 32 so of Ef32 25 cf 
we Babylon, Egypt,G.Cairo,| 2 5 45/A]31 26 15] E]30 2 30)N |] Kedcc, or Quchet, Cana. 4 33 33 of 36 55 of N 
{B Berlin, Pruffia, © 53 solA]l 13 27 30] El 52 33. Of N || Lima, Pers, 5 JW 49 OFM Gaz a as{S 
\pBalafore, Eaft-Indies, | 5 44 o} A}86 © o] E]21 20 ofN |] Londen, ° °o 5 0 51 30 4cfN 
‘Bagdad, 255 6}A}43 46 30] E]33 21 of N || Lifton, °° 8 «7 30[W [48 g2 20f N 
iM Barcelona, o 8 szj/A}] 213 0 rE ql 26 TolN || Lizard Porn ° 445 0 Ww “op N 
if Bayonne, o 8 i9/ 2 4 424 E143 29 231N |} Landay, ° 8 ne gop E if Fe ae N 
| Breft, O18 3IBE 4 30 45)/W]48 23° of N || Leipsict, ° re 20 Of Ets ag agd 
i} Bologna, Ttalyy . © 46 28) Alix 37 of Elag 30 Of N |] Iufle, Fhenters, fo) 3 4 HOLE Tso 3 sug N 
Buenes Ayres, America,| 3 52 20] B}58 5 ofW134 35 ofS Mofercu, Rufficty 2 40 20 of Bigs 45 of N 
Bourdeaux, Oo 2 319/B| 0 34 19|/W]4qq 50 18|N || Ataphs, 22 E WN 
Bologue, France, Oo 6 a7tA} x 36 44 E 4 = 31{N Madd, fi ° é “2 2 W - a 3 N 
Briflaw, Sicfiay r 8 35fA}i7 37 30f E]s5x 3 Of N || Mutacca, Indies, 6 « to? § ofE t re sof N 
Bruffels, O17 27; A] 421 43) E50 51 of N |} Ati, o 1g 29 30]E J 35 ey ol N 
ae eed Pies xr 8 ao 17_ 0 0 a BRAS of 8 Manila, Tflands, Indies, 8 110 20 OfE f14 30 Of N 
varthapena, Amerita, | 5 1 4 75 26 ofW]10 26 35]N |] aarnarcc, MW yi-Indics, | 4. 5 } WwW OTN 
Cayann If. America, 3.53 201Bis7 so of W] 4 56 of N |} Atacao, Cita wee : iy rh 4s E ae a Pk : 
Cadiz, Spain, o 24 28/B] 6 7 ofW}36 33 30)N || Atexico, America, 6 103 4o é Ww 26 a as N 
Copenbugen, Denmark, |} 0 51 ol A}12 45 of Efgs 40 45]N |} Aside, ° g9 20 of Elacs ae of N 
ne OG 1G) AT £49 4] FF) 50 57 31) N || Modena, © 44 50 11 12 yo] EF 4a 34 oj N 
'Ganbray, © 5 ss[AT 3.13 42] E50 10 30] N |] Adon peliier, Ee Gaal N 
Wf Cupe Dod, xr & 4o/Bl17 10 © Wl14 43° of N Mone oe 5 ; : es ‘ a3 36 33 hy 
{ Coleg ney 038 20/Al 7 5 of bk] s5o 55 of N || Atunich, o 46 "1 35 ofl 8 cA oe N 
] ele X55 34] Ap28 53 30 E 41 © OfN |] Menta, ro) Gar all 49 7 N 
Maco, 119 20ofAfi1g go oO] El so 10, o| N 1] Namur, ° 4.51 474 Elco 28 . N 


B Nantz 


Places Names. 


Nantz, 
Naples, 
Nuremberg, Germany, 
Nicey 

‘20 Orleans, 
Olinda, Brafil, 
Orleans, Frances 
Offend, 
Oxford, 
Parris Obfervatorys 
Pekin, China, 
Petersburg, 
Pike of Teneriff, 
Porto Bello, America, 
Pondicherry, Indies, 


Prague, Bobemia, 
Potétiers, 

Padua, in Italy, 
Pike of Azores, 
Quitto, City, America, 


Quanton,orCanton,China 


Rochelle, 
‘bodes, 

Rheims, 

Rouen, 

St, Malo, 

St. Omer, 

Siam, Indies, 


The ROYAL ASTRONOMER 
GEOGRAPHICAL TABLE Continued 


Latitude. 


Dif. Time. \Dif.Longitude.,} Latitude - Dif. Time. 1} Dif. Longit. 
After or Bef. | Eaft or Weft. | North or Sou. Places Names. After or Bef, | Eaft or Weft. {North or Sou. 
h om, $s hom s o f/f 4 
f o / 4 
© M% 55 Smyraa, 1 49 19 27:19 45) E1338 28 7|/N 
-© 58 40 Stockbolm, 317 40} AJ] 19 25 Of Elsq 20 oOfN 
0 44 16 Strafourg, o 3r sf Al 7 46 8] E]48 34 35)N 
029 «69 Surat, 449 20f Al 72 20 of El2z1 10 o|N 
6 12 35 Suersurn Casrry,| o 4 of BE xr o o/Wisr 39 25]N 
2 10 4O ‘Toledo, Spain, © 12 12|B 3.20 o|Wi39 50 ON 
o 7 37 Toulon, © 23 36JA} 5 56 35, El43 7 24)N 
Oo 1% 40 Tripoli, Barbary, © 52 211A] 13° 5 15] E]32 53 40) N 
oO 5 4 Urity © 30 gol At 740 0} Ef44 50 of N 
© 9 20 Tours, ° 2 45,4 o 41 r1lE{47 23 44|N 
7 45 3° Torneo, Lapland, ¥ 36 sofA} 24 22 30/ E[65 50 so] N 
2 120 Toloufe, o § 45f{4 x 26 13) £143 35 54{N 
1611 TerradedlGada,Madaga.| 2 58 o|-A} 44 30 O|} Eftg 29 ofS 
5 19 20 Theffalonica, Turkey, xX 32 32/A] 23 8 of Efgo qr ic] N 
520 50 Valparis, Chili, 4 49 17|B] 72 19 151WI33 0 19} 5S 
59 9 Venice, o 48 18 ¥2 4 30 45 25 0 
1 20 Verona, © 45 14 11 18 30 45 26 26 
47 42 Verfailles, o 8 29 x 7 10 48 483 18 
52 40 Vienna, § 30 16 22 30 48 12 48 
It 40 Urpnor Caste, 1 48 027 0 51 26 10 


URANIBURG, 
Wirtemburg, Saxony, 


55 54 15 


I 
Urnor CasTr ° 
Upfal, Sweden, BIr 0 
° 
° $1 43 10 


D> WP > P| > Db > PP 
[z%zzzlzzz2z 


E 
E 
E 
E 
E 
17 45 0} Eso 5 5° 
E 
Ww 
E 


Ylo, Peru, 4 44 52 qt 13,0 17 36 15 
Ypres, Oo 1% 32 3 2 55 5° 51 5 


USE of the foregoing TABLE. 


12 at Noon, Mean Time, at Greenwich Obfervatory, what is the Hour, or Mean Time, at Porto Bello, in America 9 
E lL——Againtt Porto Bello, in the Table you find the Time is sh 19M 208 Before the Time at Greenaviche 


Therefore, From 12h om of at Greenwich, 
Dedunt = = § I9 20 


There remains 6 40 40 Time in the Morning at Porto Bello, req@, 


And, in general, you deduét the Time Before from the Time at Greenwich, or add it thereto, when the Time is after that at Green- 


wich, for the Time at any 

Greenwich Obfervatory, 
UNIVERSALLY —=T 

allowing 15% to an Hour, 


Place required ; and you are to obferve the contrary, when the Time is given at any Place, to find the Time at 
in Reference to the former Time and Place. 

he Difference of Degrees in #ef or Eaft Longitude, between the Aferidians of two Places, converted into Time, 
is the Time or Hour at one Place defore or after the Mean Time at another; (the We? Longitude dcfore, and 


Eaft Longitude after) therefore, the Difference or Sum of the Times of any two Places from the Time at Greenwich Obfervatory, as they 
are both B or A, or one B, and one A, Greenwich-Time (ufing After and Before to Greenwich, inftead of Before and After from thence) will 
be the Time at one Place in Reference to the Time at another. 

EK AMPLE Il.——o find the Hour at Babylon, or Grand Cairo, abhen it is 30 in the Forenoon at Upnor Caftle ? 


Time at Upnor Caflle B. that at Grand Cairo, or Difference 2 3 


bh 
From the Time at Greenwich To aentirsite : a a . 


57 A, at Grand Cairo, the Time at Upnor Cuflle, 
Io 0 o + 
‘ Time at Grand Cairo = 12 3 57. Afternoon required. 
EX AMPLE IMl.—To find the Time at Oxford qben it is Noon at Rome? 


From the Time at Greenwich See a ea ue 7. . 
Time at Oxford B, Time at Rome. Sum 9 55 1 B— 
az Oo 9 


Time at Oxford referred to Rome 4 4 


59 Forenoon requ4: being all the Cafes that can happen, 
Mean 


and NAVIGATOR. 3 
eae a 165zto 1752, Old STYLE. 


ar O| 


or 1X. iT “Julian . Pla. O. - Pla, Ap-O-]M. Pi. kV 
oT oT ah Style. als o 4 #{s Oo FA 
o 28 18 56 || B. 1700] 9 20 58 3] 3 7 43 29] 9 
© 28 19 46 t] 9 20 43 43] 3 7 44 30] © 
3 Oo 28 20 37 2} 9 20 29 23] 3 7 45 32] 0 
; 3 © 28 21 27 31.9 20 15 41 3. 7 46 33] 0 
B, 1656/9 20 38 1] 3 © 28 22 18 jf BL 1704} 9 20 59 53| 3 7 47 35] © 
57| 9 20 23 41] 3 o 28 23 8 5) 9 20 45 33] 3 7 48 36) o 
53) 9 20 9 21) 3 o 28 23 59 6] 9 20 31 131 3 7 49 38] © 
$219 19 55 2} 3 o 28 24 49 7|_9 20 16 54) 3 7 5° 39) 0 
Bb. 1660] 9 20 39 5114 3 © 28 25 40 |] B. 1708] 9 2t 1 42] 3° 7 «51 41] 0 
6] g 20 25 31] 3 o 23 26 30 9] 9 20 47 22] 3 7 52 42] O 
G2{-9 20 11 Lift 3 o 28 27 21 10] 9 20 33 2] 3 7 53 44] ° 
63] 9 19 56 52] 3 o 28 28 11 | wif 9 20 18 43/ 3 7 54 45/0 
ib. 1664] 9 20 41 40} 3 028 29 2 B. 1712] 9 21 3 3] 3° 7:55 47{ 9 29: «gg 26 
65/9 20 27 20} 3 © 28 29 §2 13] 9 20 49 11] 3 7 56 48] © 29 10 16 
66! 9 20 13. of 3 oO 23 30 43 14] 9 20 34 SIE 30757 50 O29 11 9 
67| 9 19 58 41] 3 o 28 31 33 1s} 9 20 20 32] 3 7 58 51] © 29 11 57 
B. 10683] g 20 43 29} 3 o 28 32 24 | B. 1716] 9 21) § 207 3° 7 59 53] 0 29 12 4B 
69| 9 20 29 9G} 3 o 28 33 14 17}9 20 51 Of 3 8 © 54} 0 29 13 38 
70} g 20 14 49] 3 Oo 28 34 «5 181 g 20 36 40] 3 8 4 56] © 29 14 2g 
71| 9 20 © 30] 3 © 28 34 55 Iof g 20 22 214 3 8 2 57} 0 29 15 19 
b. 1672} 9 20 45 18] 3 o 28 35 46 || B. 1720] 9 285 7 19] 3 8 3 59] O 29 16 10 
73| 9 20 30 58] 3 © 28 36 36. 2t}.9 20 52 50] 3 8 5 oO] 02917 oO 
74| 9 20 16 38] 3 © 28 37 27 22]'9 20 38 30] 3 8 6 2] 0 2917 51 
75|.9 20 2 19] 3 o 28 38 17 23} 9 20 24 111 3 8 7 3] 0 29 18 41 
1670| 9 20 47 8B} 3 o 28°39 8 i B.-1724] 9 21 8 59] 3 8 8 5] 0 29 19 32 
771 9 20 32 48] 3 o 28 39 58 } 25} 9 20 54 39] 3 8 9g 6] 0 29 20 22 
78{ 9 20 18 28] 3 Oo 28 40 49 26] 9 20 40 19f 3 8 to 8] 0 2g 21 13 
79|_9 20 4 9Of 3 o 28 41 39 27] 9 20 26 of 3 8 11 9] 0 2) 22 3 
Odo] g 20 48 57] 3 o 28°42 30 || B. 31728] 9 21 10 48} 3° 8 12 11] 0 29 22 54 
81] 9 20 34 37] 3 © 28 43 20 29} 9 20 56 28] 3 8 13 12} © 29 23 44 
B2f 9 20 20 17] 3 o 28 44 11 30] 9 20 42 8] 3 8 14 14] 0 29 24 35 
83] 9 20 5 58] 3 o 28 45 ~=#«1 31] 9 20 27 49! 3 8 15 154 0 29 25 25 
1684] 9 20 50 46) 3 o 28 45 52 |] B. 1732] 9 21 12 38, 3 8 16 17] © 29 26 16 
85} "9 20 36 26} 3 © 28 46 42 33| 9 20 58 18, 3 8 17 18] 0 29 27 
86] 9 20 22 6} 3 © 28 47 33 34.1 9 20 43 581 3 8 18 20! 0 29 27 57 
87] 9 20 7 471 3 © 28 48 23 35} 9 20 29 39! 3 8 19 211 © 29 28 45 
1085] 9 20 52 35] 3 7 © 28 49 14 || B. 1736] 9 21 14 27; 3° 8 20 23] 0 29 29 38 
891 9 20 38 1s] 3° 7 028 50 4 371, 921 0 7] 3 8 2t 2 © 29 30 28 
9°] 9 20 23 55) 3 7 © 28 50 55 381 9 20 45 47) 3 8 22 25] © 29 31 Ig 
G91] 9 20 9 36} 3 7 o 28 5! 45 391 9 20 38 28! 3° 8 23 271 0 29 32 9 
10921 9 20 54 251 3 7 35 17] 0 28 52 36 |] B. 1740{ 9 21 16 10) 3° 8 24 zy] 0 29°33 0 
9 20 40. 5| 3 7 36 18] o 28 2 4t] 9 21 1 56] 3 8B 25 30} © 29 33 50 
G9 20 25 45[ 3 7 37 20] © 28 17 421 9 20 47 36, 3 8 26 32] © 2y 34 41 
J OST 9 20 26| 3 7 38 21 _2 28 7 43|_9 70 33 17] 3 o 27 33, O 2) 35 41 
be =L1b6gol g 20 56 14] 3° 7 39 23] 0 B. i74g{ g 26 18 5] 3 8 23 35] © 20) 30 22 
9 20 41 54) 3° 7 49 24) 0 451 9 21 3.45) 3 8 29 36] 0 29 37 12 
9 20 27 341 3 7 41 26) 0 40] 9 20 49 25] 3 8 30 38] © 29 38 3 
9 20 13 15| 37 42 27| © 47|_9 20 35 6' 3 8 31 30] © 2 38 53 
B. 1748] 9 20 19 $5) 3 B6e At), 20 aed 
a 491 9 20 5 35) 3 33 421 O 29 40 34 
SOLAR TABLES. 50 9 20 st 15] 3 8 34 441 © 29 41 25 
51] 9 20 36 56] 3° 8 35 45] 0.29 42 15 
PB. 1752) 9 21 3 44! 4 8 36 474 0°20 43. 6 


Bz Mean 
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— een 
s °@ “ 


3 8 
3 8 
3 8 
3 8 
3 8 
3 8 
3 8 
3 8 
3 8 
3 8 
3 8 
3 8 


~ 


3 «8 
3 8 
3 8 
3 8 


Wa WI V2 VI [G9 La G2 La [Ua G2 G9 Ga [Oa Ga & LG 
WVU VO VV UO WO WNW POWWUN 


LL ———— Oe | 


3 
3 
3 
3 


° 
° 
° 
° 
° 
° 
° 
co) 
te} 
Oo 
° 
fe) 
fe) 
fe) 
ro) 
° 
° 
fe} 
° 
° 
te) 
I 
1 
I 


MUM fran [aiitap 
We O Od 2 [HW OG 
WOwVoojovuvws 


od 


3 
3 
3 
3 
3 1 
3 if 
3 I 
3 1 


- 


3 1 
3 1 
82] 9 10 15 17] 3 I 
83] 9 10 0 58] 3 I 


8 
8 
8 
8 
38 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 1 
9 1 
9 1 
9 1 
9 


3 
3 
3 
3 
3 
164 3 9 14 40 
56] 3 9 15 42 


I 

I 

I 
37| 3 9 16 43] 1 
26] 3.9 17 45) 1 
1 

1 

I 


Be 8 2 Gd Jd DW La WH fH) & JW WOH LI 


6} 3 9 18 46 

461 3 9 19 48 

27] 3 9 20 49 

B. 1796| 9 10 51 15] 3 g 21 Stl 1 
97] 9 10 36 551 3 9 22 $2] 3 

t 

1 


98} 9 10 22 35) 3 9 23 54 
gg! 9 10 8 16! 3° 9 24 55 


eB a DO ee 

For, Advantage of taking out the Numbers after January 
and February, Biflextile Years Places are advanced a 
Day's Motion, in both Styles, correspondent to the mean 
Noon of Javuary the 1, 


“oO 10 17 36 
Mean 


and NAVIGATOR. 5 


Mean MOTIONS of the SUN and fixed STARS for Monrus and Days. 
Ce CIES ESTERS ee 
‘ ) JANUARY. FEBRUARY. MARCH. APRIL. 
fond 
yd 
a M. Mot. ©.| Ap. *S. M. Mot. © | Ap. | >ks. || M. Mot. ©. Ap. | s. M. Mot. ©.| Ap. | *«s. 
so TT 7 W So 7 7] a Ss 7 |__| a STi Ta 
Ifo o 59 8] o ° ut o§ 32 27 5 4 i 2 29 41 38] 15 12 
2 fo 158 17] © ° I 2 38 35 5 4 F 4 © 40 47| 15 | 13 
3 Jo 257 25; of O I]t 3 3043} 6] 5 Ihe 139 55| 16 | 93 
4 fo 35633} 1] o |]t 429 52] 6] § Iz 239 31 16 | 13 
J jo 4 55 42) 1) 1 lt 5 29 0} 6 | 5 |p Pee el RLa eee 
O lo 5 54 50] 1 1 1 6 28 8 6 5 2 4 37 20] 16 | 13 
710 6 53 58| 1 1 I 97 2717 6 5 2 § 36 28} 16 | 13 
8 lo 753 7| 1 1 t 8 26 25 6 5 2 6 35 36] 16 | 13 
9 jo 8 52 15) 1 I To 9 25 33 7 5 2 7 34 45) 17 | 14 
10 fo 9 51 23| 2 1 1 10 24 42 7 6 2 8 3305531 17 | 14 
Il fo 10 52 32 2 I I o'r 23 59 7 6 2 9 33 «+I 17 14. 
12 Jo 11 49 40] 2 2 112 22 58 7 6 2 10 32 10] 17 | 14 
13 Jo 12 48 48] 2 z 113 22 7) 7 6 2 IF 31 18] 17 | 14 
14 lo 13 47 57] 2 Z2 jl it 14 21 15 7 6 2 12 30 26] 17 | 14 
ts lo 14.47 s| 2 2 1 15 20 23 8 6 2 13 29 34] 18 | 14 
16 fo 15 46 13] 3 2 1 16 19 32 8 6 2 14 28 43] 18 | 15 
17 }o 16 45 22 3 2 117 18 40 8 7 2 15 27 st| 18 15 
18 fo 17 44 30] 3 2 118 17 48 8 7 2 16 27 of 18 | 15 
19 Jo 18 43 381 3 3 I tg 16 57 8 7 2 17 26 8] 18 | a5 
20 Jo 19 42 47| 3 3 120 16 5 _8)_7 2 18 25 16} 18 | 1¢ 
21 fo 20 41 ssl 3 3 1 2r 15 53 9 7 2 19 24 25] Ig | 15 
22 Jo 21 41 3] 4 3 1 22 14 22 9 7 2 20 23 33) 19 | 15 
23 fo 22 go 12] 4 3 1 23 13 30] 9 7 2 2t 22 4tf 19 | 16 
24 1o 23 39 20] 4 3 I 24.12 38] 9 8 2 22 21 5o| 19 | 16 
25 Jo 24 38 281 4 | 3 125 11 47} 9 8 2 23 20 58] 19 | 16 
26 Jo 25 37 37] 4 | -4 § 26 10 55| 9 8 2 24 20 6] 19 | 16 
27 10 26 36 45} 4) 4 127 10 3{ 10 8 2 25 19 15] 20 | 16 
28 Jo 27 35 53] 5 4 128 9g 11{ 10 8 2 26 18 23] 20 | 16 
29 fo 28 35 21 5] 4 |l Tn Leap-Yearfor jar & || 2 27 17 $1 20 | 16 
30 J2 29 34 TO] 5 4 Feb. take out fora Day |} 2 28 16 40} 20 | 16 t 
BU Et 6.33 18) 4 fooner, both Styles. 2 | 
To find the Mean Place of the Sun, bis Apogee, and of the rk, on March, 27, 2758, at Noo, New Style, 
EXAMPLE IL 
Ap. © my. F 
8 [) / “ta ° 4 “is ° a a 
N. S. Year 1758, | 9 10 4 22 8 42 54;0 29 48 8, 
—— March 27 | 29g 4s 8] sk rg) aaj 
Anfwer = ° ‘+ so 18} 30°C 43 “8h oo 29 48 20 ' 


‘To find the Mean Place of the Sun, Apogee, and TAY on January 20, 1842, as Noon, Gregorian Siyie ¢ ‘ 
EXAMPLE WW. $ 
9 10 37 38) 3 10 ¥9 Ys} r os 7 45 
O38 42 38 3 


N.S, Year 1852 
B. January 19 


Anfwer ~ 


6 The ROYAL ASTRONOMER 
Mean MOTIONS of the SUN and. fixed STARS for Monrus and Days. 
. MAY. JUNE. JULY. AUGUST. 
=> Boon Ser eSebecnede ne eee ets 
AM. Mot. ©.] Ap. | xs. || M. Mot. ©.| Ap. | xs. |] M. Mot. ©.] Ap. | *s. || M. Mot. @.| Ap. | >ks. 
SOI a FN SO as a 
oa Eee En be ee ee ee 
“2 73 29 15 48] 20 | 17 ||4 29 49 Of 25 | 21 [15 29 23 10] 31 ¥ 25 [1O 29 56 34{ 36 | 29 
2 14 © 14 56] zo] 17 I15 © 48 15} 26 | 21 6 o 22 24] 31 | 25 [17 © 55 42} 36 | 29 
3 14 urge sf 21 | a7 lig 2 47 23 26 | 21 |]6 4 21 33] 31 | 25 [17 1 54 51] 36 | 30 
4 14 213 13f 21 | 17 115 2 46 31] 26 | 21 [16 2 20 41] 31 | 25 {]/7 2 53 59] 30 | 3° 
_ 5 J 4.3 12 21] 21 17 5 3.45 39] 26 | ar 6 3 19 49] 31 26 |Il7 353 97 36 30 
6 ]4 4 11 30} 21 [17 Hts 4 44 48] 26 [22 1/6 4 18 58] 31 | 26 {J 7 4 52 16] 37 | 30 
7 14 § 10 38) 21 | 17 |[5 5 43 56] 26 | 22 F]O 5 18 6] 32 | 26 I17 § 51 24] 37 | 30 
8 14 6 9 46) 21 | 18 Ils 6 43 4] 27 | 22 11/6 6 17 14] 32 | 26 117 6 50 32} 37 ] 30 
9 14 7 8 55) 22 | 18 115 7 42 13] 27 | 22 [{6 7 16 22] 32 | 26 |17 7 49 41) 37 | 30 
to [4 8 8 3, 22 | 18 ‘lg 8 4r 21} 27 {| 22 |'6 8 15 31] 32 | 26 ||7 8 48 40) 37 | 31 
kh14 9 Zit 22:1 18 (]5 9 40 29} 27 | 22 1/6 9g 14 39] 32 | 26 [17 9 47 57] 37 | 3 
12 [4 10 6 20j 22 | 18 j15 10 39 38] 27 | 22 je 10 13 47] 32 | 27 ||7 1047 64 32 | 3e 
13 J44r 5 28) 22 | 18 i]s rr 38 4€} 27 | 23 ['6 11 12 56} 33 |} 27 7 11 46 14] 38 | 31 
14 $4 12 4 36] 22 | 18 115 12 37 55} 28 | 23 |{-6 12 12 41 33 | 27 7:12 45 22] 38 4 31 
15 1413 3 45) 23 | 19 [15 13 37 3 28 | 23 |'6 13 11 12] 33 | 27 [17 13 44 31} 38 | 31 
16 14 14 2 53] 23 | 19 \f5 14 30 a1] 28 | 23 | 6 14 10 21) 33 | 27 |17 14 43 39f 33 | 3! 
17 [415 2 8) 23 | 19 ‘Is 15 35 2c] 28 | 23 | 6 15 g 29] 33 | 27 |17 15 42 45] 38 | 32 
18 [4 16 1 10) 23 | tg ‘15 16 34 28] 28 | 23 |'6 16 8 37] 33 | 27 |] 7 16 41 50] 39 | 32 
19 |4.17 © 18) 23 | 19 [5 17 33 36] 28 | 23 | 617 7 46] 34 | 28 [1717 41 4) 39 | 32 
20 14 17 59 26] 23 | 19 ‘15 18 32 45| 29 | 24 | 6 18 6 54]: 34 | 23 7.18 40 12} 39 | 32 
21 [4 18 583 35) 24 | 19 | Rea a ee tet ec ce i ct UF A > ech ds 
22 1419 57 43] 24 | 20 |} 5 20 31 1/ 29 | 24 | 6 20 5§ 114 34 | 28 || 7 20 38 29] 39 | 32 
23 [4 20 56 si} 24 | 20 H15 21 30 xo} 29 | 24 | 6 21 4 19} 34 | 28 117 21 37 374 39 | 32 
24 [4 21 56 of} 24 | 20 || 5 22 29 13] 29 | 24 | 6 22 3 28] 34 | 28 i] 7 22 36 46] 40 | 33 
25 {4 22 55 8| 24] 20 |]5 23 23 26] 30 | 24 | 6 23 2 36) 35 | 28 7 23 35 54] 420 | 33 
26 |4 23 54 16) 24 | 20 [15 24 27 35] 30 | 24 | 6 24 1 44] 35 | 29 17 2435 2] 40 | 33 
27 14 24 53 25] 25 | 20 |[5 25 26 43] 30 | 25 | 6 25 © 52] 35 | 29 117 25 34. 11] 40 | 33 
28 14 25 52 33] 25 | 20 {15 26 25 511 30 | 25 | 6 26 o 1] 35 | 29 || 7 26 33 19] 40 | 33 
29 ]4 260 51 4i} 25 | zo [15 27 25 of 30 | 25 | 6 26 5g Q| 35 | 29 || 7 27 32 27] 40 | 33 
3° _ [4 27 50 so] 25 | 21-/15 28 24 8} 30 | 25 | 6 27 5% 17] 35 | 29 | 7 28 31 36] 41 33 
38 |4 28 49 581 25 21 6 28 §7 20! 36 29 7 29 3° 44| 41 33 


Tofind the Mean Place of the Sun, Ais Apogee, and rk, on March 16, 1758, at Noon, Old Style. 


O. S. Year 1658 


Motion Years 100 


O.S. 16th March 1758. 


16 March 


EXAMPLE’ In. 


° 


Ap. © to 
° 44 ° ou s 0 / u 
20 9 2113 7 +o 26/0 28 23 59 
45 32 1 42 3° 32404 
30055 «025 13 a 


4 50° 3813 8°43 9fo 29 48 19 


To find the Mean Place of the Sun, Apoger, and 1k Y, on January 8, 1852, at Noon, O, S, 


O.S. Year 1752 


Motion Years roo 


R. 
O.S, 8th Jan. 1862 


ath January 


E 


X AMPLE IV. 


9 21 2Y 44/3 8 36 47,0 29 43 6 
45 32 1 42 30| 1 24 ro 

o 6 563 58 

9 29 4 gl 3° 10 ag mace a ae 


Being a complete Proof of the Truth of the Tables, from what is done an are other Side, 


a a ea a 
Mean 


aod NAVIGATOR. : 7 


‘ Mean MOTIONS of the SUN, and Fixed STARS, for Montus and Days. 
3 SEPTEMBER. yi NOVEMBER. DECEMBER. 

>{---- eo 

A |M. Mot. ©, M. Mot. ©. | Ap. | >s. || M. Mot. ©. | Ap. | xs. 
so 7 Ft SOW DD Ya 

1 48 0 29 52 9 10 © 37 20] 5 f 42 fitrt o 11 30! 56 | 46 
278 129 1 9 to 4 36 29] st | 42 fiat 1 10 38] 56 | 46 
318 228 9g 9 TO 2 35 37] 52 | 42 fltt 2 9 47] 57 | 46 

4 [8 3 27 17 9 TO 3 3445) 52 | 42 PIT 3 8 55] 57 | 47 

5 {8 4 26 26 9 10 4 33 54/52 | 42 [lar 4 8 31 57 | 47 

r | 6 18 5 25 34 9 10 5 33 2) 521 43 [ltr § 7 121 57 | 47 
| 748 6 24 42 9 10 6 32 10] 52 | 43 fltt 6 6 20] 57 | 47 
B18 7 23 51 9 TO 7 31 19} 52 1 43 [tt 7 § 28) 57 | 47 
i 1 9 [8 8 22 59 9 to 8 30 27/ 53 [43 fin 8 4 371.58 | 47 
, [2/8 9 23 7 9 10_9 29 35) 53 |43 fitt 9 3 451 58 | 47 
i forr 48 10 21 16 9 10 10 28 441 53 | 43 [[tr 10 2 53] 58 | 48 
i P12 18 11 20 24 9 Io tr 27 52; 53 $44 flit ir 2 2] 58] 48 
7 {33 8 312 19 32 9 Io 12 27 oO] 53 | 44 1X12 1 ro] $8 | 48 
1 14 [8 13 18 41 9 10 13 26 9| 53 | 44 |} 16 13. 0 18] 58 | 48 
15 | 8 14 17 49 9 / HO 14 25 17] 54 | 44 Hat 13 59 27] 59 | 48 

16 18 15 16 s7 9 '1O0 15 24 25] 54 | 44 1114 53 351 sg | 48 

17 18 16 16 5 9 , 10 16 23 34] 54 | 44 TE 15 57 43} 59 } 48 

18 $8 397 15 14 9 TO 17 22 42} 54 | 44 |i tr 16 55 521 59 | 4g 

19 [8 18 14 22 9 140 18 21 so) 54 | 45 1117 56 oO} 59 | 49 

20 [8 19 13 30 9 40 lo 19 20 59] 54 | 45 [|| 51 18 55 81 59 | 49 

21 18 20 12 39 9 ,10 20 20 71 55 1 45 jlit 19 54 171 60 149 

| 22 48 2 ay 47 9 j FO 21 19 15] 55 | 45 |) xt 20 $3 25] Go-} 49 
. | 23 [8 22 10 g¢ 9 ,8O 22 18 241 55 | 45 Ir 21 52 33} 60 | 49 
24 18 23 10 4 9 10 23 37 32] §5 | 45 |) 11 22 s1 42} 6o | 49 

25 18 24 9 12 9 10 24 16 40} 55 | 45 || 11 23 50 50| 60 | so 

26 {8 25 8 20 9 ; 19 25 15 49) 55 | 46 |] a1 24 49 58] 60 | 50 

27 |8 26 7 29 9 10 26 14 57| 56 | 46 jl ir 25 49 7] 60 | 50 

28 (8 27 6 37 9 10 27 14 §| 56 | 46 |/ 11 26 48 15] 61 | 50 

29 8 28 5 4s 9 10 28 13 13] 56 | 46 |) at 27 47 23] 61 | 50 

30 18 29 4 54 9 To 29 12 22! 56 | 46 || 11 28 46 32] 61 | 50 

Il 29 45 40] 61 | So 


Rapicat Mean Praces and Motions of the Sun, from feveral AUTHOR: TIES. 
M. PP). ©. JM.PlL.Ap.©.§M. Mot. ©. | M. Mot. Ap. |x mean Solar}Eccentry |Greateft Eqn. 


FJulian Style. {Julian Style. fin 100 fulianfin 100 Jolian [ Year, 365 [toM.Dit.| © Orb, According to 
JJan, o. 1703,| Jan. o, 1701, | Years. Years, Days. 100000, 
Fs o / Ws o F Ws Oo Ff HS oa 9H hom ss th so / Al 


‘« 9 20 43 407 3 7 44 30 O O45 zo] oO 1 4x oO} 5 48 57 41 1692 Oo © 56 20]Sir Laac Nevuton’s latt Edit. Principia | 
100 Revol*. |Ap.axks17 40! &c. 


: 9 20 43 33 : 3. 7 39 10 © O45 324 O 441 7] 5 48 54 41] fame fame Dr. £d. Halley's Tables. 1701, ky: 
i 9 20 43 53/3 7.46 zof Same [20'/| Same [ao] Re... | ewe ef ee ae UG |Gacl MorrisATt AftR.[05.29%.0!. 10", 
“#92043 35! 3 745 30 0 045 471 © 2 45 3| 5 48 st 7] 1680 O 1°55 30} Lobias Mayer, of Gottingen, Germany. 
in *O 1 24. 20 or Eqt Praccn from his ‘Tables. . 
ith b EER ee ee Se | ae Ree Pe ee, TCD Wn 
b 92041 3113 8 5 41] 0 046 of © 4 25 59) 5 48 47 57| 1676 O 355 35] Leonard Euler, of Rerlin, Praffia, 

; &e. F. R.S. from his Tables, 


9204021) 3 716 of 0 0 43 25/0 x 20 2] 5a0 35 411 4732 | © 4 59 6] Thomas Street's Caroline Tableas 
&e, 


9 20 43 43]3 7 4439] © O45 32 Oo 4 42 39| 5 45 54 46 1685 Oo 1 55 50 “Our own Tables. 
‘ KO 1 2g 10! &c, 


Hence, From a Comparifon of Thefe, with other Obfervations, we give the following correet 


Ravican 


Julian Style, 


Years before and 
fince Chrift. 


B.Jul.Pericd. loc 
1B. 4713.B. Chr. o 
6. 100 {9 


Julian Years. 


200 


100 
200 
300 
4.00 
500 
600 
700 
soo 


2 an 


00 
1000 
2009 
3000 


qoccy 
§200 t 
o000 


me OUOLOON Arm POtdD ~~ O 


We QB &s 103 Lo 2 Le | 


o0ao0g 0f/90GC0GJO000 
Aw Bw ha N&O 


peaenc 


n= 


218 55 59 
312 20 38 


29 


© 056 © 
© 2 20 10 
Oo 3 44 20 
© § 8 30 
Oo 6 32 40 
o° 7 55 50 


oO 10 45 10 


O12 9 20 
——— 


© 13 33 30 
© 14 57 40 


© 53 © 23 22 40 
435 © 24 46 50 
18 Oo 2611 o 

° 9 27 35 10 

43 29! 0 28 59 20 
25 1 © 23 30 

8 1 1 47 40 

50 I 311 50 
da Day’s Motion. : 
Mean Mot. | Mean Mot. 
Ap. ©. fixed Stars. 
/ Ss Wee the u“ 

I 42 30 “ol zy 10 
3°25 Oo 2 43 20 
5 7 39} O 4 12 30 
5° 2 5 30 40 
32 30 © 7 0 So 
5 o 82; 0 
57 3°) 9 9 49 Io 
40 Oo It 13 20 
22 30] O 12 37 3° 

5 O14 1 40 

10 o 28 3 20 
21015 112 5 oO 
20 126 6 40 
25 210 8 20 
30 2 24,10 0 


ROYAL ASTRONOMER 


’ Ravicat Mean Praces and Morions of the Sun, his Aroces, and of the Fixep Stars,-for — 
Fulian and Gregorian Years, 


Gregori- 


an Style, {M. Places ©.|M.P1.Ap.©.|M. PL. txqp, 


Years of 

Chrift. oUF Us 8 TW 

B. 1600 6 © 57/9 27 35 9 
1700 7 43 27/9 28 59 19 
1800 9 25 574 © 23 28 
1900 8 27/1 1 47 38 

B. 2000 312 50 57/1 3 IF 48 


2100 
2200 
2300 

B. 2400} g 10 30 3413 19 40 soft 8 48 28 
2500} Q 10 16 58}3 21 23 z26]1 10 42 38 
2600] g 10 3 21/3 23 5 56f1 11 36 48 
2700} 9 9 49 45/3 24 48 26/1 13 0 57 


1513 14 33 27)1 4 35 58 
38}3 16 15 5771 GO Oo §& 


B. 2800] 9g 10 35 1713 26 30 S6]n 14 25 7 
2900] g 10 21 4143 28 13 26/1 15 49 17 
3900} 9 19 8 4/3 29 55 S6)1 17 33 27 
3100} 9 9 54 28/4 1 38 25}1 18 37 37 

B. 3200] g 10 40 o]4 3 20 55/1 20 1 4> 
3300] 9 10 26 24/4 5 3 25/1 21 25 57 
4ool 9 10 12 4714 6 45 Soli 22 50 7 


__ 3400 
Biffextile Years Places are advanced a Day’s Motion. 
ee 


From Hundreds of Years Gregorian deduét their Fourth (re- 
jeéting Fraétions) and the Remarnder will be equal to the N°, 
et Days there are 2efs in any N°, of Gregorian Y cars than there 
are in the fame Ne, of Years Julian, from 16090. Whence is 
had the Diff, of Motion between Fulianand Gregorian Years. 


EXAMPLES. 
In the Year 3200. In the Year 3756 


1600 1600 
% 16l00 X 2156 
—4 wean 

12 Days lefs 16 Days lefs than in 21 
[than in 16 Hund. Yrs Fut. (Hundred Years Julian, 
Ea EEE 
Grepori« 7 Mean Mot. [ Mean Mot. 
an years Dy MOU Os Ap. ©. fixed Stars. 
from1roco] 2 © 7 WS o & # |S 0 7 a 
luv} th 29 46 24 oon 42 30]0 1 24. 10 
200] 11 29°32 47/0 3.25 O10 2 48 20 
Z00;1T 29 19 11JO § F 3010 ¥ T2 30 
B. 400} © O 443/90 6 50 clo 5§ 36 4b 
B. Soo, o O 9g 26/0 13 39 S9fo LI 13 °«19 
Be 1200f © 0 14 9/0 20 29 Solo 16 49 Sy 
B. 1609, 0 © 18 52/0 27 1g S8lo 22 26 38 
B. 20001 0 © 23 35/1 4. 9 5S8]o 28 3 18 
RB. 2yoo] © oO 28 1811 10 Sy §7]}t 3 39 5H 
Bb, 2800] © © 33 Il 17 49 S7]1 g 16 37 
B. 3200] © © 37 44,0 24 39 56/1 14 53 17 
RB. 3600] © 0 42 27/2 1 29 g6]4t 20 29 6 
B. 4000] 0 © 47 tolz 8 19 S5|1 20 © 30 
§. Go00] O 1 10 45/3 12 29 53/2 24 Qg Sy 


and NAVIGATOR. 9 


.. Mean Motion of the Sun, and of the Fixen Srars, for 99 Julian Years. 


wee, a Mot. © ; Mean Mot. : + Mot. © | Mean Mot. 

Julian |M. Mot.%@. Comp. Apogee..| fixed Stars. folian M. Mot. ©. {Comp. Apogee. | fixed Stars. 

Years. ears. | S| > | -— 
o f WITS oO Fa s Oo 4 4 on 4 


I]1l 29 45 40}14 20 roi ° 50 49] 9 O 7 31 
2]11 29 3% 20]28 40 2 3 I 41 5O}IL 29 $3 41 
By1t 29:17 T4259 3 4 2 31 SEJIT 29 38 52 
4/0 © 1 49 4 6 3 2z2}}B. 52] 0 © 23 41 
5 5 7 4.12 53) 9 © 9 21 
6 6 9 5 3 54{'t 29 55 1 
v4 7 19 3 55 [11 29 40 42 
8 8 12 aan B. 56] 0 0 25 30 


9 13 7 34 57] 9 O14 10 
10 15 8 25 g58]ir 29 56 so 
ir 16 9 15 5911 29 42 31 
12 18 10 6}}B. 60} 9 0 27 I9 


nf | ef 


13 19 10 56 61} 9 0 12 59 
14 21 Il 47 6z/11 29 58 39 
1g 22 12 37 63]11 29 44 20 
16 24 13 284}B. 64} 0 0 29 8 
17 25 14 18 654 Oo 0 14 48 
18 27 15 9 66, 0° oO Oo 28 
19 28 15 59 67]11 29 46 9 
20 30 16 50]]B. 68} 0 0 30 58 
21 31 17 40 69| © o 16 38 
22 33 18 30 7O} © o 2 18 
23 34 19 21 7U;TI 29 47 59 


Il 29 56 36] 3 24 
z6}11 29 42 16/17 44 
27/11 29 27 57132 3 
B. 284 0 0 12 45 


29}11 29 58 25} © 35 


3O}11 29 44 5]15 55] 30 45 25 15 28 5 
; 31,1 29 29 46/30 14 31 46 26 5 79}TL 29 51 37 
| + 32] O O 14 34 32 48 26 s6|1B. 80 36 26 
f 33} 9 9 O 4 33 49 27 46 81] Oo 0 22 
34] 11 29 45 s4l14 6 34 51 28 37 82} 0 oO 7 46 
5 11 29 31 35128 25 35 52 29 27 8311 29 53 27 
Oo © 16 24 30 54 30 18]}B. 84] 0 o 38 15 
oo 2 4 37 55 1 8 85] 9 © 23 55 
1129 47 44/12 16) = 38 57 3! 59 864 0 0 9 35 
py, 32] 2 29 33 25/26 35 39 58 32 49 87411 29 55 
+40] 0 0 18 13 41 33 40]/B. 88] o © 40 


41] 0 0 3 53 
42) 11 29 49 33/10 27 
431/11 29 35 14/24 46 
441 0 © 20 2 
45] © © '§ 42 
46/11 29 51 22] 8 38 
47) 11 29 397 3/22 57 


B. 48h 0 0 21 g1 ° 
Conneét thefe Motions with Places for whole Hun- 97 eee ed 
dreds, in either Style, for the prefent Year's Places. Uke rea a 
[santa Retains Aa aaah ee : t. .90 Oo 0.44 


Cc Mean 


10 


The 


ROYAL ASTRONOMER. 


eet et a a ST ST 
Mean PLACES of the SUN and Fixed STARS for Years and Months, Old and New Style. 


1600 Julian Style. 1600 Gregorian Style. 
Months. | Mean PIO. {M.Pi.Ap.@. M. PLikY. Months. {Mean PI. ©. ]M.PL.Ap.O. |M. PE ok. 
Ds | so 7 {se FT, so TT ps. /s 0° 7 @|Is o 7 Wi[s of 4 
January 1 | g 20 12 3143 G © Sglo 27 35 10 January 1 | 9 10 21 813 6 o 57/0 27 35 9 
February 1 |10 20 45 49/3 6 2° 410 27 35 14 February 1 {10 10 54 26/3 6 1 210 27 35 13 
March 0 j1t 18 21 4213 6 1 glo 27 35 18 March” o [11 8 30 19/3 6& 1 Ilo 27 35:17 
April o] o18 55 1/3 6 1 14]0 27 35 22 April olo 9 3 38]3 6 14 12J]0 27 35 21 
May oj 1 18 29 1113 6 1 1910 27 35 27 May oo}: 8 37 4713 6 1 17/0 27 35 26 
Sune oj} 219 2 29/3 6 1 24/0 27 35 31 June o]2 981 613 6 1 22/0 27 35 30 
July o | 3 18 36 39|3 6 1 29/0 27,35 35 Fuly o] 3 8 45 16)3 6 1 2710 27 35 34 
Auguff 0 | 419 9 5743 6 1 33/0 27 35 39 Auguft 0 | 4 9 18 34/3 6 1 3310 27 35 38 
September 0 | § 19 43 15/3 6 1 40/0 27 35 44 Septembero | 5 9 §1 5213 6 1 38/0 27 35 43 
Ofober 0 | 6 19 17 25/3 6 1 45/9 27 35 48 Ofeber 0 | 6 g 26 243 6 1 43/0 27 35 47 
November 0 | 7:19 50 4313 6 1 50/0 27 35 52 Novembero | 7 9 59 20/3 6 1 48/0 27 35 51 
December 0 | 8 19 24 5313 6 1 5510 27 35 56 December 0 1 8 Q 33 3043 6 1 5310 27 35 55 
: a emir OF © 9 33 3915 5 
1700 Julian Style. 1700 Gregorian Style. 
Fanuary 1 | 9 20 53 343 7 43 29]0 28 59 20 January 0} 9 10 7 32([3 7 43 27}0 28 59 19 
February 1 |10 21 31 2113 7 43 34]0 28 59 24 February 0 |10 10 40 50/13 7 43 32/0 28 59 23 
March” 0 111 19 7 1413 .7 43 3910 28 59 28 March oo fix 8 16 4313. 7 43 3710 28 59 27 
April o | © 19 40 33]3 7 43 44/0 28 59 32 April o}]°o 8 50 213 7 43 42/0 28 59 31 
May o | 1 19 14 4313 7 43 49/0 28 59 37 May o] 1 8 24 1213 7 43 47/0 28 59 36 
June o | 219 48 113 7 43 5410 28 59 41 June o | 2 8 57 30]/3 7 43 52/0 28 59 40 
Ful o | 3 19 22 1113 7 43 S90 28 59 45 Jaly of 3 8 31 4013 7 43 57/0 28 59 44 
Augnff _o | 4.19 55 2913 7 44 Slo 28 59 49 || 4ugu? 0} 4 9 4 5813_ 7 44 3/0 28 59 48 
September 0 | § 20 28 4713 7 44 Tojo O28 5 59 54 September 0 | 5 9 38 16/3 7 44 810 28 59 53 
Ofcber 0 | 6 20 2 5713 7 44 IS]0 28 59 58 Ofcber o | 6 9g 12 26/3 7 44 13]0 28 59 57 
November o | 7 20 36 1513 7 44 20/0 29 0 2 Novembero | 7 9 45 4413 7 44 18]0 29 0 1 
December 0 1 8 20 10 25/3 7 44 2510 29 0 6 December oo | 8 9:19 5413 7 44 2310'29 0 5 
a SIISISEllEEeEEq__ eee 
1800 Julian Style. 1800 Gregorian Style. 
Fanuary 1 | 9 21 43 3513 9 25 59]1 © 23 30 January 0 | 9 9 53 5573 9 25 57\1 
February 1 [10 22 16 53/3 9 26 4/1 © 23 34 February 0 |10 10 27 1313 9 26 2/1 
March” 0 |11 19 52 46]3 9 26 g]1 © 23 38 March oft1t 8 3 6/3 9 26 7/1 
April o | o 20 26 5]3 9 26 14,1 0 23 42 April o | o 8 36 25/3 9 26 12/1 
May of} 120 0 1513 9g 26 19o[{1 © 23 47 May o | 1 8 10 3413 9g 26 17]! 
Sune © | 2 20 33 3313 9 26 24]1 © 23 51 June o | 2 8 43 5313 -9 26 22\1 
July o |] 3.20 7 4343 9 26 29/1 © 23 55 July of 3 8138 3/3 9 26 2711 
Auguf oO | 4 20 41 143° 9 26 35,1 © 23 59 Auguf _o} 4 8 51 2113 9 26 33|1 
September 0 | 5 2% 14 1913 9 z6 40/1 © 24 4 September o | 5 9 24 3913 9 26 38]1 
Ogober o | 6 20 48 29/3 9 26 4541 0 24 8 Odober 0 | © 8 58 49/13 9 26 43|1 
November o | 7 21 21 4713 9 e 5O]l © 24 12 Novembero | 7 9 32 71/3 9 26 48|1 
December 0 | 8 20 55 5713 9 26 55] 0 24 16 December oo 1 8 g 61713 9 26 5331 
In a ee Sapna enc re ea a ere, take out the Month Day Motions for Sfanuary and February 1 Day fooner, in both Styles, 


EXAMPLE I. 


To find tbe Place of the Sun, Apogets and V2 for January 21, 16325 


0.8. Fan.1.1600.} 9 
Yeare 42 
B. Days 10 


O.8, Fan. 11. 1632410 


—-— 


at Noon, O 


Ap. I 
o® i Wis is 9, 4 \|8 hae uw 
20 12 3113 6 © §919 27 35 10 
o 14 34 32 20 56 
9 §1 23 1 
o 18 284 33 49fo 28 2 7 


E i a (eS ee Ee Ie AMPLE IL 
To find the Place of the Sun, Apogee, and aed for October 29, 
1820, at Noon, N.S.P? 


© Ap. 1 
Rae SD Bie Be ee 


N.S, 0f.0,1800}6 8 58 4913 9 26 43/4 oO aq 6 
Years 20 o 9 (U6 20 30 y6 5c 

Days 29 28 #95 2 5 4 
7 42 5713.9 47 38k 0 4 


N.S, 08,29)1820 | 7 


Mean 


vt Weak MoTion 


~~ | M. Mot. ©. jAp.|*s. ]{Chronological Atras before and 
M's so fF Wl ata fince Chrift. 
D:.|Far, of 0 @ oO Of OF O FIL 776/Olbmpiads, 4 Yearscach, py after 
Summer Solftice. 
31 | Feb. he i: . 33 18] 5 | 4 752\ Burlding of Rome, April zr. 
59 Mare oj} 12 9 Tijto 8 746|Nabonaffar, February 26. 
go April o| 2 28 42 30]t5 f12 323|Death Alex. the Great, Nov. 12. 
120|May o| 3 28 16 40}20 [17 45 Frere tinted J. Cat. Jan. 1. 
igi) June Oo} 4 28 49 58) 25 }21 284|Dioclefian, Auguft 29. 
Bil Fuly of § 28 24 830 J25 325|Councit of Nice. 
212\dugufol 6 28 57 26136 |2g || 622[Megira of Turks, July 16. 


Rutg,——From the Hundreds of Cuaisr, take their Fourth, 


| Note, The Gregorian is reduced to the Julian Style, (fervin 
j And, the contrary, by adding the Days Difference, the ‘Fulian i 
Days Difference betwwixe New and Old Style. 


and NAVIGATOR. 


And the Daya will remain betwixt Od Style and New, 


Cz 


632| Hefdegird of Perfians, Juner6,0.S. 


adding Two ; 


243 (Sept. O| 7 29 30 44/41 134 Hl rcdalGregerian Style dean Odtob 
27310, of 8 29 4 54/46 [38 Fa Began "mn Enclands Sept. ao: Ss. 
304|Nou. Oo} 9 29 38 12al51 42 or Sept. 14, N.S. 
334|Dec. ol1o 29 12 22456 146 M.Mo. © M.Mo.@ 
_—— S| [OO so. [oO 
Take out 1 Day fooner for Fanuary Min(7 77 (Min 777 
and February, in Leap-year. Sec. |” ” ivilSec. |” ” iv 
Days 1 |] 0 0 59 8; o[ © 1 jo 2 28][ 31 [tr 16 23 
z]o 15817; oJ o z2|o 4 56 |} 32 ]t 18 51 
3 | °° 4 57 25, OF 0 3 (9 7 24) 33 [fF 21 19 
4 | ° 3 56 33] 1] o 419 9 51][ 34 |! 23 47 
OE DI FS FE An CA A 
610 5 54 50/ 1] 1 6 lo 14 47 |] 36 |i 28 42 
710 6 53 58} 1] 1 7 10 17 ISH 37 FE 3h 10 
81° 753 7) 1/4 8 Jo 19 43 |] 38 |! 33 38 
9 |°o 8 sz 1315; 1] 1 9 jo 2z 11f1 39 Jt 36 6 
z 1o | © 9 51 23) 2/1 ff 10 [o 24 38 || 40 [1 38 34 
: Il] © 10 50 32) z] 4 ir jo 27 Off 44 Jt qt 4 
. 1Z {| O If 49 40/ 2 fF 2 12 10 29 34]1 42 [I 43 29 
; 13 | © 12 48 48} 2] 2 13 Jo 32 2]1 43 |! 45 57 
3 14 | © 13 47 57) 212 ft 14 [0 34 30H] 44 [1 48 25 
j 15_|_© 14.47 5) 242 ff 35 Jo 36 58} 45 }% 50 53 
j 16 | 0 15 46 13] 3] 2 16 {0 39 26]] 46 |i 53 27 
17 | 0 16 45 22) 3} 2 |] 17 Jo 41 53 ]f 47 | 1 55 48 
H 18 | 0 17 44 30| 3 4 2 18 fo 44 21]/ 48 |41 58 16 
19 | © 18 43 38) 3.13 fH} 19 Jo 46 49]] 49 ]2 © 44 
20 | O I9 42 47 3 [3 |] 2° 0 49 17ff So }2 3 12 
21 | © 20 41 55/ 3] 3 21 jo gi 45 ff st |2 5 40 
: 2z2}o21 4 3/ 4] 3 22 10 54 13] 52 j2 8 8 
23 | © 2z 40 12] 41 3 23 10 56 gol] 53 |2 10 36 
| 24 | © 23 39 20) 41 3 24 JO 59 8H 54 [2 13 3 
: 25 | 0 24 38 28] 413 ff 25 fr 1 361] 55 |2 15 31 
| 26 | © 25 37 371 4] 4 || 26 [x 4 4/156 [2 17 59 
27 | 0 26 36 45] 4 | 4. 27 |\t 6 32]1 57 [2 20 27 
28 | © 27 35 53, 5 | 4 28 Jt 9 off 58 222 55 
| 29 | 0 28 35 42] § | 4. 29 [1 11 2711 sq [2 25 23 
: 30 Oo 29 34 10 5 14 30 jI 13 55 60 {2 27 50 
gi tbo 33 18) gh 4 


II 


of the Sun, and of the Fixed Stars, continued, for Months, Days, &e. 


EXAMPLE I, 


To find the Mean Place of the Sun, his Apo- 
gee, andthe frft xy, January 20, 1758, 
at Noon, New Style ? 

M.PlaQ. . 1 

so f 4 7 M3 6 

7 32 43 27/0 28 59 19 

3 10] -F 59 271 + 48 49 

Pla*. 1758.9 10 4 22/3 3 42 54]0 29 42 8 

Mo. Jan. 20]/0 19 42 47/3 + 3 
29 47 9/3 8 42 57,029 48 a1 

9 29 47 _ 9 

621 412 


you 


Ap. © 
o 
7 


w 


N.S. 1700 
Mo.Yts 58 


g to 


M. Pi. “? 


@M.Anom, 


EXAMPLE II. 
To find the Place of the Sun, Apogee, and firft 


*o, January 1, at Midnight, 1804, 
New Style ? 
Ap. © ky. 
s 0 ¢# His oOo Ff tye oO fF 
N.S. r800]9 9 53 5513 9 25 S7/r 0 23 28 
Mo.Yrs 4 149] + 4 6 3 22 
B. Jan. ait d 6 
1804 9 9 55 4443 9 39 3[r 90 26 50 
Hours 12 + 29 34] - cane 


9 10 25 18 : 
6 © §§ 15!QM.Anom. 


g 10 25 18 


EXAMPLE Hit. 


To find the Place of the Sun, Apogee and 
Ixy, February 29, 19413" 523, P.M. 
1848, Nea Style? 


{O) 4n 0 r 
s o f Wee o9 t Wig o Ft 
N.S. #800] 9 9 §3 55[ 3 9 25 57) © 23 28 
Mo. Y5 4S 21 §1 +49 37] + 402 
February} 1 0 33 18 5 4 
B.Days 28] 0 27 35 53 5 4 
Hours 19 40 49|——— = | 
Mins 33 32) 3 39 15 Yor x 4 ic 
Secs 52 Zpeesceve 
ee net og 2 20 
X10 9 12 20|/———-— ae 
723 57 11QM.Anom. 


The fame may be performed by redu. 
cing the Days of the Months in the above 
Examples to the Old Style. 


g equally for Computation) by fubtracting the Number of Days Difference. 
a reduced to the Gregorran Style, —~—- ‘To determine univertally the Number of 


Examrig.~In 27/40 
2+, =3— 
Rem. 19 Days Difference, 


EQUATION 


12 The ROYAL ASTRONOMER. 


EQUATION of the SUN's CENTER, or of his Meas PLACE or ANOMALY to the True. 


Argument. SUN’s Mean Anomaly. 


©) _Signo_|pig. |_S'8_ pie. |_Sig-2_ Iie. |_S#8-3_( ier |_S8- 4 tier, |_ Sis s_ 
Ef 7 air ato 7 a7 wpe 7 7 \¢ ule 7 “747. wo 7 vif ato 7 7] 
clo. oo o 56 §2 1 39 =+15 41E 55 #49 t 41 22 ° §9 +#o 
rifo ot 59/1 29° 58 36/1 43} 40 161A cal! 55 50|= ar 40 22|' slo 57 vii 
ajo 3 5H, Zaft O° 181 al? 41 15], sgt 55 49}0 3 39 20}, aio 355 23h 
| Ve a ees) ae ee Ca | (3 4 eo (er | blamed Fe be 
BRR pen B Beak 8 Ble ah a eh nse 
i it 8 , 1 3 Oo 52 ° — > 
fori 52); Sele & s7ly gle 44 S4[o Solt 55 26a aaj? 34 53], i3|o 48 
o. We, cello Se ke. te ea Eaeh, of 331° 49% 2 "3/0 3411 a 4a]t 13/0 7 
od en ec ol Ese RO Fey | Pa 3310 46|t 35 0 16/5 3 Far (0 44 Th 
Fe mee ey Pee ral! 331 9B 3l° 44, 54 29/° ls 35 ga}? 11g ae 
lr eo 1 32 . ° 42 © 20j——~sS eh 
nasa], Slt tg a8], Slr a8 aslo oli se 9] Zeya 381, glo” 3827, 
Sd ee at so], I 2}r 28] pe 41° 39/4 = #70 24|) a colt 22/0 36 ay 
Hale By Bele eh ue. GELEPOly ceo “Qtlo Sila. ce ces e Sele age dt ealeea ek 
We Sf gl 2 Eh i ee & gle She tah ee se ap 
E . 3 bY 
Be) I 12 —=lo to 31 22) 
ilo gt Tire p 22 711 23]! 51 4815 33] 51 33/6 32I! 21 4211 22/0 2836)! 9 
r7fo 33 11, Fait 28 301, galt 52 Oly aglt St 26/5 341 20 B41, 2o}0 26 36). 
ie 3 aft 53], As ; ae : HACE a 36|° 3°|; 1 zal 32le aed ae 
eye 33 ortt 531 = galt 221: ae 38° 241; a5 38|° 381, i alt 32(5 2% 34], 2 
bah be ed eer Seo (4 Cee Tc PT ae da 1 34 - 3? 3 \— 
rd ham age eb) 0 ett POH: 21|° 7°}, 43 33/9 431 oe 7{t 36/0 16 202 3| 3 
2240 “ Sths 51 3 1 14 54 o 18 4 Blo 44 3 1 36|° 1 20), 3 8 
azlo 44 24/1, Zo}? 3% 201, yal! 54 39]o yet? 47 291, 46|' 3° 551, Oo 4 23 4 
zyfo 46 13/1 45)1 52 33/r ra[t 54 5515 ral? 45 431 Galt 9 26), 38jo 12 2017 3) 6 
1 I 
25° 48 2}, 48] 23 4417 10]- 53 2)o 12] 43 315 51 - Z a2), axle < mA 3|- 
260 49 5°), g7/t 34 S54], gjt 55 210 oft 45 Ao 353i! ae Pare bs BoM 3h 4 
27/9 5 3711 46], 3 sit Sle. 22 eel 8h, oe 111° 55 4 '41, 44l° pe ae ai 
280 53 2311 45 37 1 5 55 391g 6 43 1010 colt 2 BN gclo a. al? 
29fo 55 i ake 38 13}, Sy]! 55 451, 142 20), git 0 40), glo 2) 4S 1 
zoo 56 52)" #41 39 15] Ale ss 40f° *Hr 4x 224° Slo so of! #10 oof? 4} o 
@ + Dif. + Dif + Diff. + Dif. + Diff. + (Dig. |O 
Py Sigs 11. Sig. 10 Sig. 9 . Sig 8 Sig. 7 Sig. 6 a 


Cenfirugtion, The prefent Eccentricity of the Earth's Orbit is 1685 to the Semi- Tranfverfe or mean Dift. G 4 © rococo: Whence the 
Aphelion Dift. is 101685 tothe Perihelion Dift. 98315—Now by this Rue, As Aph. Dif. : Perihelion Dif. i: Tang. & mean Anom. : 
Gang. ath Arch (nearly } true Anom.) which added to % mean Anom, the Sun will be the corredt Eccentric Anom. from Aphelions Again, A 


‘Zz 


VAph. Dif + VPerib. Dif, vx Tan. & core Eccen, Any ¢ Tan. ¥ true An 


Examrrey. To find the Equationto mean Anom, 39°? 


° ' " Log. Log. 
X Eccene An. 34 45 43 1..Tam 94207865 Half or 159 Tan. 9.4280526 
Conft, Log. 9-9926815 -F Cont, Log. 9.9853640-4- 
I True Ane 14 3% 34 ++ Tan. 9.4154680 4th. 14° 31! 27! Tan, 9.4144155 
4 Mcan Anem. 35 + 1M, Anom.== 29 31 27 Cor, Eccen: Ans 


Rem. } Equat. 0 28 26, and 56! 52! Equation required, 


and NAVIGATOR. 13 
LTD — 
A Decrmat ‘Taste for proportioning the Difference of EQUATIONS, at Sight. 

N. B. A Dot or Point after a Decimal foews she Decimal to be complete; otherwife the laft Figure is underflood to repeat 


continually, 
Min? are mult? by Min* 


in Min’, Mins by Sec? in Sec*, or Sect by Min* in Sec*, and Sec* by Sec* in Thirds, &c. 


— ef ef J] ———— ff |} 
en ee ee 


20,06 |25,%3 }315 
26,66 |32, 


6, |z, 13, (4, 
7 l]1,16}2,33|/3.5- [4,66 
8 11,33|2,66/45 
9 
° 


6 138, 
|26,  132,5 .139, 455+ 152 5355+ 
26,66 13 3.33 140,146,606 53:33 60, 


K55+13> $495 
1,6613.3315> 


10 | 20 30 


1 |[1,3313,66[5,5- 


14, 16, 18, 


15,16 117,33 |19,5. 
16,33 {18,66 j21, 


; 10 | 20 30 | ao | su | 60] 70 Bo | go 
: 18,66 |21,33 124, 


16 }]2,66f5 338, 
17 |[2,83|5,66|8,5. 19,83 [22,66 25,5. 


§ 3,06] 61,33 |60, 
6 147,|54,83 {62,06 |70,5. 
6 


11,33|24,16}17> 


418 13, 16, lo, |rz, yas, [28.]21, f24,  J27 32, |40, 48, 64, 172, 
bh 19 13,1616,3319,5- [12,66[15,83|19. {22,16 |25,33 (28,5. 132,66 40,83 |49, 355 
M20 113.3316,60]10, 113.33116,66120, {23.33 [26,66 130, aS, 
7 ae [ee ; ge go | 60} 70 80 go 
‘2x 3.5 |7> |['O5-[14, |17,5- 24.5. 128, 31,5- 1349 [4255- [515|5905- [68, 76,5. 


34366 14 3,3 3 152 160,66 [69,33 78, 


25,66 |29,33 |335 
135533 144016 153, 161,83 170,66 |79,5. 


: 22 113,6617,33|11, 114,66]18,33 
26,83 130,66 |34,5. 


3 23 113,8317,06|11,5.115,33]19,16]23, 


M24 4. '8, 12, [16, J20,  [24, [28, 2, 136, 36, (45, 549163, |72, {81, 
if 25 Il4,16/8,33'12,5.[16,66/20,83]25, [29.16 |3 3433 137.5455 _ 136,66 |45 583 155. 164,16 |73,33 |82,5- 
: [10 [720 4° 40 52 60 70 | 30 go go 
20 14,33]8,66)13, [17,33121,66[26, 130,33 (34,66 139, 
27 [i4e5- 10, [1325-(18, (22,5. ]27,131,5. 136, f40,5. 85,5- 
28 ]4,6619,33/14, [18,662 3,3 3128, [32,66 [37,33 42, 
29 []4:83]9,66]14,5. 19933)2410 29,133,583 |38,66 [43,5 
30 IIs, ro, frg, [205 las, 355 |40,  f4s5, 40, 50, |60,170, |80, Igo, 


To proportion the Diff. of Equations. As 1° or Gof Dikerence of Argument is to A4/nutes and Seconds, Dif, of Equation, fo are the Mins and 
Sec? Dif. of Argument above whole Degrees to the Min4 and Secs proportional Dif. of Equation, to be added to, or fubtragted from, the Sift 
Equation, for the Equation fought.—Hence, the Mins and Secs Dif. of Equat® are xd by the Min? and Sece Dif. of Argument, and the Pyo- 
uéi divided by 60: which Multiplication and Divifion (by farts) the above Taé/: performs, at Sight. 
Examrry 1. The Sun's Equation for 1# 15° 39° 59” Sun's Anomaly is required ? 

A®© Anom. © Equation By Tanrer. NB. Under Units, 1525334559 
8 350 | —19 20! go’ Firlt Equation, 39’ X 80"= 52” 6,7,8, or 9, a-top, apainft any 
116 J 1 a2 4 Sat 325 N°, of Mins or Secs on the 


1: “1 ae cate” Dif, Vquan 2: ao! ” 6 66."3, &e, 2G me ee! el Side, take out a Decimal 
by 39 Dit, ‘Areament. 39° 57 + 5s sae ipinnotcoe = 7 nS aaa for oe “ Ae 
—— 1 oy he . snths pre; for. 
+ 56 tothe firft Equation, ‘ 5 = e575 4 45 ive nee orHundredthe 
© Fquation—=1 21 38 fought. Praport! Equation 4 56 35 g5 correct. 


Examrece 


14 The ROYAL/A $s TRONOMER, 


EXAMPLES of proportioning the Dirrexunce of EQUATIONS. 


Examere Il. Sun's Place at Noon, June 10, 1756, IX 19° 52! a! required bis Right Afcenfion P 
@Pl. R.A. : 


I 49° ce 2! 3! 


m20 $79 7 4 
een 9? LF ’ 
AsDif. 1: -ba 5 fax6s/. x, Dif. increafing :: 52/, ( Argt. above Degt. ) -f 56!. 20/7. 52!//, Propl. Aqua®. == sux Ese 
0 
By TABLE. _DECIMALLY. SEXAGESIMALLY. 
g2' x Gol... gal 65! x’e= § 65/,016 Divide cach 1!'$65',, 12 Dif. ABq. 2 Xd 
S$ ++ « 4533 sf = e+ 52/, Prod. exceed-52,! 521% o” § Dif, Arg. § togeth, 
eres — . 66 
56,33 - « 56! 20% of 130032 ing 60 by 6, 2717 430 
a” 86, 52 gago8o (when a Fig.5 325 
tere a tothe Right ts —_—_ 
+ 56 20 52 Propl. Equa’. 6) 338|0,832 cut off) taking 6)338]0" ; 
78° 2 3 0  Firft AX quation. 56! 20" soll? Prop.JEq”..4.Sum of the 56! 20! sa! Propl, ABquan. 


Q@ R.A. required . 78 9 58 23 52 quan. fought. Quotients, [fought. 


SzxAGESIMALs are thus turned into Decrmats, and the contrary, without ta In Szexacrstmat Proportion, | 
a Tanre. Minutes X% Minutes a= Seconds; Minutes K Seconds == Thirds ; 
Seconds are mentally turned into Decimals of a Minute, by dividing them by 6, Seconds X Seconds 2 Fourths 3 Seconds x Thirds = Fifths, 
fuppofing © to be placed before the Remainder, continually.— Tbe firft Decimal, thence Henge, a Figure to the Right of a Sexagesimal being cut off, 
arifing, willbe Tenths, the fecond, Hundredths, &c. except when the Seconds to and all the Figures to the Left divided by 6, will give the 
be turned into Decimals are under 6 3 then the firft Decimal arifing (fir fuppofing 0 Value of that Product, in Sexagefimals, a Denomination 
placed before the Seconds ¢o be divided by 6) will be Hundredths, the next Thou- higher—The Remainder, before the Figure cut off, to be 
fandths, €Fc. where an o muft fland in Tenth’s Place. placed before that Figure, for the Value of the /wer Deno- 
Minutes are mentally turned into Decimals of a Degree, in :be fame Manner; mination. 
Thirds into Decimals of a Second, &c. (See an Examphe to the Right). And di- Exampve of turning Sexacesimars into Dectmats, 


viding the lowett Denomination by 6, then that Quotient, and -the next Denomi- and the contrary. 
ation bigher by 6, as far as Degrees, or Hours, the Decimals of Sexagefimals are Divided ag. we eww gl 
‘hus found, generally, % by 6. " 33 +8 ew  34M2g 
Decimals (of Degrees, Hours, and of lower Order) are univerfally turned into 34°33 fi 5 
Sexagefimals, by multiplying all the Decimals to the Right Hand by 6, and cutting 29,/57305 | «0 29° 34 23 
ti the Produd? of the inp Decimal, qwith what is carried from the ref, for the next 40°,492884259== 40° 29 34 23 
Denomination lower, continually.—-Two or three Decimals to the Right being thus Multiplied 29'57305554 2 N. B. A Dot over any 
multiplied by 6, will determine the Va/ue of the next Sexagefimal, mentally, or by 6. 34!) 3833324 ¢ Figure denotes a contin! 
t Sight. 22!'1999944.~ Repetition from thence. 
Examrce IN. To find the Proportional Aquation from 49" 40" Dif. AEquation, and 53! 35! Difference of Argument ? 
By TABLE. e ation from 3 A IMALLY ef = SEX AGESIMALLY. 
53/30" - + 26755 39! 40" == | 39/66 40” § Dif. qu. 39! 40, 139) f  4or 
Biers 79s 53 35 = 15358 _53""QDiF. Arg. 53/3575 35” 135! 
34:45 + + 34! 27! off oiv 31728 IZ. + 6 © WIZ 6 6 195+ 200 
oll. 355/33 &e. . 6 55 20 0 19830 zoo. + « + 395 + « 117. 120 
39! 20% - I9!55 11898 232fo!s 206|7’! 136[5"! r40]oiv 
Sos 325 19830 35 20 . 4 3qf 27 .. alas, 23! 20i¥ 
22:75+ + © 2245 0 B)atal¢.828 35 20! 
35X40" 223,33 . 6 23 20 35' 24! fere. 24s 
ee nl 23 zoiv 
35 25 28 20 Prop iq". Sum 35 25 28 20, corredtly, 


By Locistrcax Locarirums, 
Dif, Argt. 53! 35 | o4gr DN. B. Thefe Logifical Logarithms proportion the cafieft, but not always the quickeft, as ina dire? Manner, which 
Dif. ZEq™. 39 40 1797 ts lefs difturbing to Attention, than the turning (backward and forward) over Leaves. 


Pri, ABq®. 35 25 $2288 


By Aliquot Parts of a Decree UNIVERSALLY and DIRECTLY. Otherwife by the Tasre, 
[or 60!. 35/ o! # gol! 458 
35 39° 4 535 
Thus 39! » 4c! of 53,/583]60! lor, 53! 35/7 of 39/,666/60!| ,661¥ =r! ah of 1° 30°x 50". 3245 
307 3-60! . 265791/30 48!. 8% 19.31 5732 48/| jorroz=e eo of a! k ee 
6.4) Gor . 55358) 6 5 5X. 35305) 5 ]Multy 1° and a! by 95 2% 9325 
a: f+ 6 . 2,679) 3 30", 55 Xh 4330; ;0/1a8 many Tensbs as 208.» 052, 
goles. 6% 4595] 4c"! 5. 6X1, oss] 5 ents are 6 Mint, & 341827 0634! 4g! 37! 
ey 6 3 dding fe Se se 
got 40" > asi gaasiomy 53! 35" + ash4eafem Mint & Sect, over. sca er ‘ 
F haat aia grees Parts, re aliquot Parts of thofe, aill expedite the above Proportion. 35> 33 3 19 
Iniverfally, As 23! 121 to 30! rf toatl 13H gn Lenarrenerente —aremans 
muensany 3 397 1glt fo gal sail to 76! 3” 47 Prop!. Eqn, 35 24 56 


Decsmally, A823, 2 10 39, 3% fo 44, 88 to 764,044==576' 3/! fere, at Sight. 


ad NAVIGATOR. fl 1g 


The SUN's proportional DISTANCES from the EARTH to the Sun’s Mean Diftance from thence, 100000.— 
The Eccentricity of the Earth’s Orbit 1685 of fuch Parts. 


Argument, ~ SUN’s Mean Anomaly. 


_| Sig. t : ig. : Sig. 3 . 

S57 Sa So Dif. | —2 her y= . . 
101466 100028 P 
101452 99998 . 
101437 99968 | 3 
101422 99939 
101406 99910 
101389 99881 
101372 100709 99852 
101355 100682 99823 
1013 38 100655 99794 
101320 100628 99765 
101302 100601 99736 


101655 101284 100574 997°7 
101649 101265 100547 oot7s 
101643 101246 100519 99649 
101636 101226 100491 99620 
101629 101206 100463 99591 


101622 101186 100435 99562 


101614 101165 100407 99534 
101606 1O1144 100379 99506 
101597 1O1122 100350 99478 
101587 101100 100321 99450 


101577 101077 100292 99422 
101566 TOlog4 100263 99394 
101555 101031 100234. 99366 
101543 Ie1008 100205 99339 
101531 100985 100176 99312 
101519 100147 99285 
101506 100118 99259 
101493 100088 99232 
101480 9 “| 100058 99206 
101466 100028 99180 


O18 Ipip |-O298 Ipip | O29 I pie. : 
*| Sig. 11 : Sig. 9 


|] Hf ee | et! 


: Constavuction. As Sine } true Anom. : Sine I excent, An. 2: Perihelion Dit. : “Dit. fr. Sun; the Square of which is the 
@iftance, or the doubled Logarithm, the Log. of the Diftance from the Sun required. 


ExampPre, To determine the Sun's proportional Diflance from the Earth for 40° AL, Ancee? 
i} of 3 Com. Logs, 
PY 2 True Anom. 14 313 3393 ++ Sine] 0,6006415 Co. 
£ Ecceen, Anom. 14 45 43 ++ Sine] 9,4062095 
a/Perih, Dift. 93315: « «6 @ « 254963099 


2,5031609 
Proportional Diftance from the Sun 101466 . . 5,0063218 Doubled. 


a ONL. In this Proportion the true and excentric Anomalies mufl be taken to Tenths of a Second, or to Thirds, for the proportional Diftance from the 
goun to come ont correét : The above Table being a Work of great Labour, 


i LOGARITHMS 


16 Tre ROYAL ASTRONOMER 


eee nent ncn gE ESS 
LOGARITHMS of the foregoing proportional Diftances of the SUN from the EARTH, to the Mean Diftance 
100000; and the Eccentricity of the Earth’s Orbit 1685. 


Ry Parts, 


Gol or 1% sae 74y 
WB 6.3K IY 22457 
Vows eeene 3255 
ZG OK I oe 795 
rr 22 


| 32,5s=0/ 
22081!" 


19/37" +e — 24459 | Antwer, 


Lo) eee 
6)1468]7,89 
245 fire. 


Mean 


Argument. SUN’s Mean Anomaty. 
Oil Sig. o Sig. 1 Sig. 2 Sig. 4 ; Sig. 5 we | 
M.lTopar. ~Logar. — Logar. Logar. De: Logar. anes Hy 
r2) ° 
a] 5,0072568 50063205 50037362 459964241 1139 419936566] 66, | 3° 
11 5,0072568 5,0062606 5,0036285 419999913 49963102 1195 | 499935995] 661 2g 
2|5,0072526 5,0061964 510035208 49998610 419902007 | 1195 | 49935244) 614 28 
3 | 510072483 520061 322 510034088 499997 350 4199609121 1996 | 49934627 617 | 27 
4| §:0072398 520060636 50032968 429996090 419959816} 1006] 499934010} poy 26 
5 1$:0072312 530059908 5,003 1847 419958720 1096 419933436 573 25 
615,0072184 5,0059180 50030683 459957624 1097 4:99 32863 529 24 
7|5,0072056 50058452 5,0029518 429959527 | 105 3 | 49932334] 530123 
8|5,0071885 5,9057723 §,0028353 439991044 419955474] 1053 | 49931804) 43, | 22 
9|5,0071714 5,0056952 5,0027188 49989782 419954421 | to0q [499313197 gat 21 
10 | 5,007 1501 5,0056180 5,0026023 4,9988519 49953412 966 4:99 30878 2|24 
11 | 5,0071287 520055408 510024857 419987256 419952445 | 066 |419930430 iad "9 
12] 5,0071031 520054594 530023691 439985993 419951480! 966 |4:9929995) 397118 
13 | 50070775 520053779 5,0022482 419984729 49950514] G67 | 419929598} 30,417 
14 | 510979475 520052921 5:0021272 419983465 429949347 | 923 | 499929201} 34 16 
15 | 550070176 530052063 5,0020061 49982201 459948624, 923 419928847 15 
16 | 5,0069877 520051204 5,0018851 4,9980936 43994779! | 923 419928494 aa 14 
17 | §,00695 36 510050301 5,0017640 429979715 419946778 | 87g | 49928185 | 309) 13 
18] 5,0069193 520049401 5,0016428 49978483 459945899 | gxo] 49927876 265 | 12 
19| 5 0068809 50048456 520015174 419977270 459945019 | 880|49927611} 22741 
20| §,0068381 ae [520013918 moorbo4s 49944139 | 995 | 419977390) 225/15 
20} 50067954 50046523 530012663 429974825 429943304 | 837149927170] 477 
22| $,0067483 510045535 50011407 459973602 4:9942467 | 792 | 49926993] 157] 8 
23] 50067013 50044546 5,0010151 4:9972378 419941675 | 792] 49926816} 156) 7 
24| $,0006500 520043557 50008894 429971198 419940883 | 749|4:9926640} 13, | ¢ 
25 | 50065986 520042508 530007637} 7 3] 419970017 419940134) 7 | 49926507! 251 5 
26} §,0005 473 | 520041579 530006379 499088 36 429939386 | s4q| 419926375 "Bo 4 
27| 5,0064917 530040547 50005 122 49967699 459938637 | F05 | 499926286] 17) 3 
28 | 5,0064361 520039514 530003820 , 419966517 419937932 | yo5 | 49926242 Pe, 
29| §,0063804 530038438 530002518 49965 379 49937227 | 66; |49926198| 44] 1 
30 510063205 520037362 §,0001216 4,9964.241 439936566 4:99 26198 ¢ 
2 Logar. Logar. Logar. : Logar. |. Logar. - 
7 Sig. 10 Sig. 9 Sig. 8 "| Sig. 7 Bus Sig. 6 Be M 
An Ar 
Examen. To find the Logarithm of the Sun's Diflance anfwering tothe Sun's Mean Anomaly 4% 26@ xo! 37!!? 
’ By DecimMacs. By Locisticar Logaritums, 
Logarithm 19',61 = 19/ 37” Dif. Argumt. L.L. 
Anomaly 4% 26° «e+ 459939386 Difference 749 decreafing 749 2 12' 29" | 00,6813 
For 19' 37" «+ —~ 245 Ss 19 37 | 24855 
: Sak 17649 eneatined Sa 
Log. © & © 49939141 required. 7344, ——245=> 4 «5 1,1673 


and NAVIGATOR. 17 
By teh Se 2 St > . 


. EQUATION of the SUN’s true ANOMALY, or PLACE, to the MEAN. 


Argument. SUN’s true ANOMALY. 


: : ; : : r5) 
Sig. o . Sig. 1 P Sig, z , Sig. 3 . Sig. 4 P Sig. 5 : 
Dif. Dif. Dif. Dif. fF Dif, |_ 2 2 Dif. | true 
oad baa — —— + + + An. 
—— ° / “qa “ o 4 ayy 4 o / ays “ ° / aya a ° / “ay 4 ° i any 7 S 
aes ° 58 8 1 I 1 39 42 © 57 17 ° 
C[S 2 sft slr %o tole as) a 4 sole $8] x 55 a0lo 238 Jolt 3] 0 5s si] 46 2p 
a o 4 6[5 St: 2 3l1 f2[ 1 42 54/0 gq] 1 $5 4310 of 1 37 381, 8| o 53 4514 46 28 
310 8 91, 3] t 2 Ble g2| 2 43 Slo sa] § $8 Slo of 5S. Solr 7] O25 fa] e 48) 2 
I] theo cal? | 1 7 ol 42] x ag ga O8| ge 1740 TAT 1 34 13]' T8]_o 48 23)! 48] 25 
eb oraae |? 2] Ea] 88s go ea Sof ass a[o tye as alt 12)" 4533]! 52[-a4 
{ o!1 
ae o 14 18/3 ZF] 1 10 26}) 32 147 1215 42) 1 54 4810 14 131 4910 tA O44 4317 30 23 
j 8 [0 16 20] | ee Fee 1 47 5615 43 1 54 3°l6 16 toe soit 416 6 at Sole 52 2% 
nie eae 1 ae ay eae 1 45 33 |e 43 toatl? 23 ras aft 38 oig6 7|* 53 a 
o | 0 20 22 
1 if sto 38 ~ oO 24 1 18 |r 52 : 
vl o 22 23/1, . eNO oe 149 5815 39 1 53 22 fo 25 eee See ss . 
i iz | o 24 24]7 co} t tr 3r{ 5° 37fo 36] * 53 ee ae a 5 L 54 
i 113 | 0 26 23], 119 45/1) 2g] 1 51 1316 31] ' 52 3410 29 4 1 24{ 2 33 27], ge 17 
i [14 o 28 22| 9? Tar U3 ay 1 5l 4419 33/ 1 5% Sto 34 1 22 37), 26 © 3h 37 le 56 x6 
lds o 30 21}! 5? NEES an cd Bie Le a Re ie Pc Bel 15 
i 16 © 32 19] 2, E 24 411 23 1 52 461, 26] 1 5° S91 35 #19 45), a7 © 27 atl, oo 14 
, a7 © 34 104, 25 125 271, 31 t 53 1216 26 1 50 2414 38 I 6 r grt 0 25 44], sof 13 
G {18 [0 30 13], 251 #26 491, 22/1 53 3815 22 1 49 4°15 gol 1 18 47) 2 zo] 23 4711 Sof 1? 
' | 19 238 "8h 36 sper ac ere eee 7 a8 eal? $5 ele. oie cal? 2 an 
gz a|t 35/1 50 45], yo 8 54 3919 16 147 3910 4a) 2 22 fly Slo 17 sal, 5 9 
i 043 5511 33 132 Of, 1211 54 5510 is 146 5514 49 110 38), 35] 0 35 53h, 29 3 
i 0.45 471, gf F 33 12H, ag] 155 Plo 12{ 1 46 Bho 4g to actt 361 © 39 Sh fe cB Z 
Ee [oe ele Shc ge age ps ss 2206 so] ag wale Salt 7 25h Go] 248 $8Us Gol 
Hs tor 1 8i— o 8 ° —_—_————|1 11 
w O54 22}, 3o 1 35 44}, 6 1 55 4210 6]. 43 33]o 26 4 Zr ail 7 Sy go 4 
re 253 1, Go] t 82 Sr 155 491g 4] 1 42 37} Gop 2 77lr gif 2 5 59h1 sop 3 
ih O55 Oli a7 U 3° sshy I 155 5P°lo T 4l Allo 58 x 2 4511 43 oO 4 Of2 “6 . 
r O55 2ft a7] 1 32 Solr al § 53 Stig] 1 49 45) “2] 8 59 le asl S 3 Sl of 6 
r o 58 34 140 5 155 5% 1 39 42 O57 57) © bcs 
f — — a ee eee — _ fo) 
iq Dif. if. | ————_ | Di. if. ; if. |} | Df. ft 
Sig. 11 : Sig. 10 cick Sig. 9 ve Sig. 8 Pit Sig. 7 ee Sig. 6 i An. 


Construction. From the Equation of the Sux’s Center.—As the Compt. to 6of of the Dif. of any Equation, and the next Equation 
following, as far as the greatef?, but Dif. 4-60! beyond the Greateft, i: co that Dif, fo 1* the former Equation of the two, to the Proportional 
iPQuantity to be added to, or fubtradted from, that former Equation (according as it Inceeajis ov deereafes) tor the correé? Equation (of the true tc 

the M,An. correfpt.) to the Number of Deg. of the true, cqual tothe Deg, of M. An. of the Sun’s Center 5 but with a contrary Sign. This Pro- 
portion arifes from hence, As any Iyer. of true An, : tocarrefp. Incr. or Deer. of Equation of the true to RI. An. ts any other Incr of true An. 


but of the firfh Eq, or Compl. to whole Degrees of true din.) to what muff be added to or fubtraded from the fift Lg. for the abfelute Eg, of th 
increafed truc an, to VI. Anom, correfpondent. 


EXAMPLE I. To fird the Equation of true to N4, Anom. for y* 32° true At, Sun? 


M.An, Suntr. An. Eq. Sun Center Log. Logar®. 
a® 12° 218 10° 43? 4x” cre 26° 29 == 28 92° Sun's M. A es 
uouz $31 sr 42 33 er 37 47 sr 33 i un's M. An, As 58 32] 9.9894 cor 
As Dif, Incr. 58 32(60’=D. Bq. ): 1D, Eq: 23 4° 16° 19": x! 55” ‘To -b x 28] 3.6118 
58 32( es a8 ‘4 +ross So —76 19] 9.8956 co. 
or 18 sg Eq. req’. To-+ 1 $5! 1.4.967 
Sun'str, An. 14 12° 4 66» Whence M. Anom. . 2 0) ee 88 09? 18! 14! required. 


D EXAMPLES 


The 


18. 


ROYAL: ASTRONOMER, 


i EXAMPLE 1%. To find the Egnation for 4% 19° true Anomaly P 
M. An. _ @truc An. qs ©.Center M2 
4* 19° qa 17 42! 47" +10 17° 13! 45 79° ron 
4 20 $4 18 44 «19 “$1 15-42- == 4- 20 §Sun’sM.An-- - As -b6r 32] 0.0109 


As Dif, Incr. 


' WN. Bi The foregoing Table t's ufed with the fame 
Facility as that of the Sun's Center, f 


N. By The foregoing Conftiudtion finds the Equation of! 
Center, when thofe Equations and their Differences are correct. 


of 14, or 3/, among thofe Equations or Differences, 
firiétion takes-Prace of, or exceeds the former for 


. Lo determine UNIVERSALLY ard CorrectTry, the 


/ Aph, Dit. : : Ta 


’ RULE.~As VPerih, Dift, : 
ET’s or Comet’s 


Now, by the Nature of a Pran 

Rad.) : S. Excentr. An :: 

Excentr. Anomaly. Therefore Rady : 59°:295779 ? 
In the Earth’s Orbit, the Eccentricity is 168 5 of 


83x5 and Aph. Dift. 101685, and let it be require 
$62, 872, BS°, 8g°, 90°, 91°, 92°, 93% 94° and g5° Hence, 


I 32 (D.Eq.--60"):x 32 Dif. Eq. decré :: 19 37’ 1372 3’ 56” 


Motion in an elliptical Orbit, and the Principles of Trigonometry. 
Excentricity : Length Arch L, whofe 


To- 32] 15925, 

— 41 s6decr. | So--—77-13[--9.8905 COe- 

I 4s 17 Eq. reqd. | _ To-t 1-561. 1.4939-' 
Sun's tr. An. 4% 19° : 

4 20 5 17 M. Anom. req. to which anfwers 
(fr. Eq. @ Center) — 19 25° 17” Eq. 
the true from the mean Anomaly correétly enough, from: the Eguation of the Sun 
But near the greate/# Equation, when the Differences are very 
will create an Error. of 2’, or .nore, in proportioning. Wherefore the following Con-| 
Correction. 7 i 
Mean from the True Anomaly given, in all Orbits awbatfoever P 
na, £ true Anom. : Tan. 3 corre&t Excentric Anom; which doubled is: the-Ex; Anom= 
i As Sem, ‘franf. (= 

Degrees D, are the Diff. of the Degrees of the Afean above thofe of the 
:L:D, Degrees, to be added to the Excentric for the mean Axom. required, 
fach Parts as the Sem. Tranfverfe or mean Dift. G 4 © == 100000, the Perih. Dift. = 
d to determine the Mean from the true Anomalies, and confequently the Eguations, of 


from the above Proportions, 
To Conf. Leg. 0.0073185§ add the Log. Tan. } Degrees trueAnom. 


"s 


_ Tr. An, Equations. Dif. Tr. An. Equations. Dif. Tecate Pies 3 a a of ae Anomaly. And 
28 26°] 1° 6° 4o'd , | 33 12°F 22 55’ g"1 O, 7 ‘0 Conf. Log. 9.984.7226a og. S. Excentric An. (rej. Rad.) For! 
2 ag | a 46 of 6 ; 2]. 2 oe 2 iy pi heieh Log. of a Number of Degrees to be added to the pees of moe 
2 2} 55 50°12 4}3 3] 55 37 2 bh tric Anom, for the Degrees of Mean Anomaly required. Whence] 
2 r 55 st} ?o 2? I a6 eo poe the Eguations as on the Left. 
29 1 2 oof{3 + 55 our | pe 37 z 
3.0 5 r 3 r 55 1 ; . . 
| EXAMPLE. Conf. Log. : EXAMPLE. Conf. se: Byars Bypeth: Fy Perih. Dift. : Aph. Dift.:: Tan. Itr, An. : 
0.007318 984.722 «im. An, nearly. 
1 tr. An. 44°. T. nay fe 88° 59’ 54”,62, S. 3.999292 By Bullialdus’s Correétion ) As Sem.. Conj. : Sem. Tranf. :: Tan. 
2 Kaas eA ine ar a of the M. Anom. tho’, M. An, : Tan. correéted M, Ano- 
REx 44°.28'.57',31T 199921557 |D. 57 55 +L. 9.0846518 but a near Correétion. maly. 


7 8 


88. 57. 64,62 Cor, ex. sin. 


To find the Time of the Sux*s Entrance into 
109 9 fn the Year 1753? 


By our Tadies. Apogee ©. 
8-0 fF «4 
N.S. Year 1758 3 8 42 54 
By Palla. 1756, Mar. 30 of 15 
At ( M. Place Ap. © 3 3843 9 
the True Place © © 10 0 Ojfrom 
req. \ True Anom. © 9 1 36 grirem 
time Corrfpont Eqn Km 1 S§ Sal 
M.” Place then © o 8 4 10!from: 
M. Pl ON.S. 3755 g:1O 4-12;— 
2 27 59 5&|rem. 
C March 30 2 27 43 21/— 
16 47\rem. 
Mean Hours 6/6 6 «© 14 47) 
Time I g0jrem. 
requd, Minutes 44}. 6 . x 48[2g"—— 
1135 rem 


Seconds 39lfire 4 + « 1436 
RULE. Obferve the Day on which the Sun en- 
tered (hat Sign by feme Ephemeris on the Leap- 
Year preceding the Time required. Then from the 
Sun's true Place, for the Time required, take Sun's 
Apogee, and the Sun's true An. will remain ; 
trom whence get the Equation of true tomean An, 
which add to or fubtraét from the Sun’s true Pl. 
(according as the Sign direSs) and you will have © 
IM. PI. for the ‘lime required.—-From which Pl, 
leduét M, Pl. © for the Year, and out of what 
remains deduét the Mot, for the Month-Day,- and. 
from that Remainder the Mot. for Hours, &c. 
till nothing remains, and you will have the M. 
Time of the Sun's Entrance into any Point of the 


Reliptic required, 


89° 55° 49” 62 


a AE Te 


M, an. req. ~ Fence, conft. Log. 0.0146370-+ L. Tan. 3 tr. An. == L. Tan, ? 
m. Anom. to becorreéted. And contt. L. 0.coo0617 =f L. Tan. off 
that m. Anom. = Log. T. correéted Ane for the Earth's Orbit. 
To find the Time of the Sun's Entrance To find the Sun’s true Places to the 
into) 22° 224, in 1761? foregoing Tinscs ? 
By our Tables. Apogee ©. M.Pl.© [Apogee © 
pee ae) gO. Peinfge ge 0 ee 


N.S, Year 1761 3 8 45 53 N.S.Y't1758{9 10 4 12 8 42 
By Pal 1756, Aug. 14 + 31 Moen 30/2 27 43 21 : 7 fe 
At (M. Pl. Ap. @ 3. 8 46 2o/— dours Gf. « +» 14 4710-8) 
the | True Place © 4 22 22 ojFrom Minutes qq]... 2 48[3 439 
req. TrueAnom.@ 113 35 3iirem, Seconds 39]: - +++ 210 8 4 10 
time } Correfpt. Equa} x 20 37 M.PL © |o % 4 3c[3 29 at 4 
M. Place © 4 23 42 37|From Equation | -1 55 SOIM. An. © 
M. PL @N. S. 1767 g 10 20 an ~_ True Ph © Jo ro 0 olrequired. 
: 7 ¥3 22 16jrem. TENS Yrizéajg 10 20 2113 8 45 68 
ao penal A113 8 45 58 
Aug. 14 7 1 76 agen foe 14]7 1% 45 22 31 
. ours eee a 
Mean Hours 14]6 «© 6 34 39/77 Minutes 58 ae Oe aps aii 8 46 29 |. 
Time 2 2¢jrem, Seconds 261... s SS 
requ4, Minutes 58]. « « 2 22/55 were eee 423 42 37 4 
a}5 rem. -P1LL© 14 23 42 37]1 14 56 8 
M. An, Sun 


- 1g Equation ——1_20 37 
Tiue P). © | 22 22 ofrequired. 

The tr. An. every true Year, decreafing by the Inereafe of the Sun's Apog. in that Time, 

Tt is evident, from above >», that the Sun returns to the fame Point of the Eeliptic, each 

truc Year, /ater than on the former Year by the Incr. or Decr. of Eqn, of the Sun’s true te 

his M. Pl. or Anom, turned into Time, and added to or fubtradted from sh 48m o4*® 46th 

the Surplus of our mean Solar Yr above 365 Ds, in which a M. Revolution is completed. 


NB. Increafe 2 Eqa® [— 
Decreafe § — + { The 
t+ it Time. 


Increafe 

Decreafe 
Hence, the M. An. © decreafes in the true Year or ©'s Return to the fume Poins of the’ 
Ecliptic, by Sum of the Increafe of the Sun's peg: and Dif. of Eqn (of the truc to M. 
Anom,) in the fame Time; by which Decr. of the Sun's M. An. in cach true Year, the 
Equation to the adfolute Equation of Time, following, is determincd. 


Seconds 26lfere « « 


+b 3654 sh g8m cae 46th, é&c. = Tr, Solar Yt, 


Ansorurer 
Seine 


fmall, an Error}. 
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“AnsoLurTe Equation of TIME, for the Sun’s APOGEE in % g*, about :774. With the Subordinate ee 


of Time, to.which Equation, for 58 Years, or 1 Degree Jncreafe or Decreaft of the Sun’s Apogee, from that of £9 


: Argument. Sun's true Prace in the Eeliptic. 


ie 
Lol wq 


| -| 


=O 0 wmv NO 


oN ala 


nlo KY VHYWR AW ACOUO 


+. — 
Ol, co] Plo 6FF4Is 39 


Nn 


a i a a OS ee es ed ee eee 


AD Ba vo 


—m em NNO 


Equan, f Equan, Eguan, | Equan, | Vquae, ( Equa, 
(@SunApir°SunAp.{r°SunAp.fr? Sun Ap. 1° Sun Ap.[a® Sun Ap. 1° Sun Ap, 
Inc, dec.[{nc. dec. {Inc. dec. J Inc. dec. | Inc. dec. | Inc. dec, | Inc. dec. 


= Fa | = 


quan, 
tre fr?SunApfreSun. .; fr°SunAp 
Plitnc. decline. dec.[Ine. dec. 


squat, 


1¥ Sun Ap. 
Inc. dec, 


(| 


8? x Be 
— oOo ow 
B4 
5 b 
30 2 6 8 5 2 6 8 
N.S. ‘The abowr second. of ‘Time arethe Ditlerences of Scconds in the 2d Equan ‘Vine Page a0, in Succellion from sft Dith 
Conttruction, ‘v0 find the abjelute Bquation of Time tothe Sun's true Place 11 16° > . 
Ry ‘Yao. p. 20. . Sun's Ph. Ip 16°] 2@ 360 of off | — ym gos rift Equan Time, The Reafon of the Sipns in the lowe: 
PL Sauutt Apog. from above. ./ 3 9 3 o- )-+ 3 3 2d Equant Time. p. 20, Tab, hall be Mewn hereafter, 
Tru Auom. Sun eee. ee ee ffl 7 0 0 — 1 47 AbM Equan of A, to M. Time, required, 
By Tab. porz ose 6» Equationn—- 0 45 47 
Correfpondent M, An. Sun... far G xp 13 . Am s M 
To find the abf, Equation of Time for Sun's Ry Tab, above Sun’s Pl. tt] 189 4.6. abf. Eqn, — is so] =b Ams:sM 
true Pi. WY a8? and aa! Incrs or Decrs Sun's fg) oAhac tye BS O Suhord F Inc, — —fig go Equat 
Ap. from am 9° ? Sor ear ae ME Tees EMO Ep bee. a4 a ag a et. 


ba 1, Beuadion 


ence 


ee 2% 
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20 Te ROYAL ASTRONOMER, 


I, EQuaTion of TIME ; of Appt 
' to Mean and Mean to Appt. 
Argument. SUN’s true place. 


It, Equation of TIME; of Apparent to Mean and Mean to Apparent. 


aes .. Argument, SUN's Mean Anomaly. ; 


lo o| diz fo} 
J tr. z/_° iw) ois 
sie as >| A.M. M.| AJA. M.| A 
pear. 2 jamaica Fal EO, | PR ae — +i j— +] fF 
i peas. oO fm sf] Tim s] 3 fm ms) a fn 8 |. fo 
45] 10]3° OfO Of} giz 47] 16 37 43] 216 6| 130 
35411429 1fo 81 313 54| 216 a] 415 43 6 FI 413 Zo} 7120 
4/2? 240 161 gla al 716 as] ft7 43/16 37] 4/3 42] 2] 28 
77 || 3/0 24] gi4 81 216 49] 47 43] ole 33] 413 34) S27 
ke 4fo 321 gl4 xs] Z16 53] 417 43°16 29) 413 27] 7}26 
H25 |} sto gol “¥4 21} 16 561 3}7 4243/6 24) 543 20] 7} 25 
34/1 4]74 6}° 47 214 28 a7 ° 41742 4312 ae 
20 15 23 JO #53 8 4 34 7 7 3 7 4l 5 3 5 2123 
zz 8] 3] |4 411 6|7 61 317 4o Siz 57) §|z2 
Poa 1 oe oft 11] Zt4 a7l el7 94 317 39 Sto 40| Slat 
1722 |) rolr ro] ola 53] 172] 317 38 5}2 421 7120 
119 IPI 2 a|+ 591 6|7 15 a7 37 zl2 34 al t9 
H 1271 34] 615 S| 6|7 18} 317 35 2 206 18 
444.31'7 13,1 42 3/5 Fl 6 7 20 7 34 PI 2 18 8 17 
26), 8|16 f41T 50} ols 37) 6]7 23 3}5 32 2 10) 8 16 

1 \ 5 8 
5 As )t 58 5 23 eZ 25) /Z_3° ziz_ 2 Is 
Ee 16J2 5 AG 28! g|7 27 217 28 6|! 54 a hi4 
3 17i2 13 5 34 7 29] 3|7 26 6 4° 13 
12 18]2 20 Zs 39 317 31 2\7 23 6{t 38 8 12 
tr Uf} t92 281 215 45] 67 33} 2)7 21 6{t 30] gyi 
BOT) 2014-235) 7) 5. sso.) 217185 | (eg 1 22] 8lro 
9 2142 43 5 55 21 36 : 7 16 z I 14 : 9 
8 22/2 50 Z}6 rey 7 37) 217 13 eit © 31 8 
Z j| 23)2 58] 216 5] 3/7 39) 3|7 10 o 581 la 
2413 51 716 rol 5|7 40 ae ee ?lo 49 3 6 
me) 2513 12 716 5 5} 7 41 7 4 710 4l 5 
4 26] 3 19 716 20 317 41 si O° ° 33 AE. 
3 27/3 26 216 24 4 42 6 57 7lo 25 3 

2 28 6 5 116 7 8 
‘ 3 34 29) 4]7 43) 6 53 home 2 
29/3 41| Z16 33) 417 43] C/o 49 o 8] 3a 
<= || 39/3_47|—|¢_37)“]7_43| °/6_45| 413 50! “je _e] "| o 
te ©l+ — -— + — + — + — o 

5 Ph =| A.M./e | A.M. ut |A. M. 143 
a ; ra te wl = 
\ by ul A} 10 ale 1AlS 
“Construction, The above Zab/cis the ce 7 Sig. be 


Diff. between the Sun's tiue Long, and the 
R. A. converted into Time, which adds to 
Appt inthe ad and qth Quadratures, and 
FD tubtracts therefrom in the ift and 2d Qua- 
‘| dratures, for the M, Time wd the contrary. 
{ oON.B. ‘The Complement of any Diff. to 
PG6of ot Deg. RL A. (in Tab, R. A.) con- 
Pvereedinto Time, and added to the Equat. 
of T, for any preceeding Deg. © tr. Place, 
as faras % 17°, or great Eguat,Time, will 
b the Equat. T. in the above ‘lab, correfp, 
ts the fucceediny Deg. of © truc Placc— 
Rut the Diff. ef R. A. above 60’ beyond y& 
379, or the greateft Equat. converted into 
Time, and fiddudied fr. the Equat. of T. for 
any preceding Deg. © true PI, will be the 
a ‘TY. corretponding to the fucceeding 


Construction. The above Tab/: is only the Equation of the Sun’s Center, corre{- 
pondent to the given Afcan Anomaly, converted into Time, which fubtraéts from the Appa- 
rent in the ff Séx Signs, and adda thereto in the /af Six Sigus, for the Mean Time, and 
the contrary.—-Hence the Sum of the Wt and Wd Equations for the abfolute Equation of Lime, 
avill be alzvays equal to the Diff. of the ©'s Re A. and his Mean Longitude conwerted into Time. 

N.B. Adean Time is confidered in Apparent Time correfpondent to it. 


Examrxis. To find the Mean Time, or Hour correfpondent to Apparent Noon, the ©'"s trie 
Place being v¥ 23%. 257. and © Aéecan ctnom, 5%, 15°. 56°? 
Ry Table Vo vp 23% 25+. AtoM. 7 263 
By Yable ll. 59 15° 56°, AtoM..+1 54 
Sum 9 20 
Noon 120 © 


Hours 12 9 20 required, 
Mean Time correfpondent to Apparent Time in the Afternoon. 


Deg. thereof. 


Re- 


frac". 
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Mediums, 


Par. 


°. 


133 45| 10 
#|/3° 24] 10 
31/27 35} 19 
a125 II] 30 
1423 7] 10 
13}/z1 20] 10 
1z|[19 46| 10 
ri}|18 22] 10 
2 Itz 8} ro 
2k{jis 2] 10 
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KerracTion of Licut (Lat. Greenwic, 
ParaLiax of the Sun, 


oO 


bfervatory ), and 
The frf to be fubtracted from 
the apparent Altitude of the /uminous Body, and the /atter 
to be added to the apparent for the real Aititude of the Sun, 


- + Argument. 


Apparent Altitude of the Sun. 


Ap. 
Alt. 
fon 


fo] 


498 


21 
22 
23 
24 
25 
26 


we Db 
an —w 
OM * © 
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na wovfooeoefowsor| + 


a 


ee ee! 


om 


Tne Refraétion ot Light varies with the Latitude, 
|| Weather 5 efpecially near the Horizon. — In the Year 1695, in Latitude 

65° 53’, on June 14, 12 Hours P. M. the Sun's Center being deprefled 
bjbclow the Horizon 4o', at Pe/lo, 10 Miles northward of Fornco in Weftern 
Bothnia, He was obferved, by Refraction, to be two Diameters in Al- 
Baititude, or above 1°, —- The common Experiment of pouring Water up- 
Bpon A Picce of Silver, in a Bafon, to bring it in Sight (when unfcen be- 


‘p¥arch's Surface than it would be feen from its Center. 


NNN als x) weiss lotr el eancia bates No 


mont mort 


Atmolphere, or 


piove) proves the Elevation of Objects by Light pafling from them through 

acenfer toa rarer Medium, (the contrary happening from a rarer to a 
denfer) as on the Variation of the refrading Medium the different De- 
i Fgrees of Refraétion depead, 
Rays pafting through Oi! of Turpentine and through Water, give the 
Degrees of Refra€tion different, proving the different Denfities of thole 


Panatrax of the Sun is the Angle the Sun is fen lower from the 


2r 
Accelcrationof the 
Hourly Motion, and Apparent || /ixed*s accord- 
Semi-Diameter of the Sun. ing to mean folar 


Parts of Time. 
Arg. Days. 


, 
Accelera- 
tion. 


h om s 


2 t}o 
2 210 

2 310 

2 4}0 

2 ° 

: é | 

2 7 | 0 

2 8 ° 

2 910 

2 Io | o 

2 rr fo 

6} 2 16 Ifl24 iz} 0 

12} 2 16 «2418 13 J o 

18} 2 16 4/12 14} 0 
24} 2 16 6} 6 15 | o 

3 o} 2 36 71 0 9 16 I 
6} 2 16 gl24 7} 3 

¥2} 2 16 11/18 3] 4 
18} 2 16 13]; 12 Ig |r 
z4} 2 16 14] 6 zo] 14 

4 Of 2 16 1640 8 21 {1 
6] 2 16 17/24. 22 | 1 

r2| 2 16 18/18 23,1 

18} 2 16 20}112 24] 1 
24) 2 1G 21] 6 2g]. 

gs of 2 16 2210 7 26 [1 
61 2 16 23/24 a7 {i 

r2| 2 16 23418 28] 1 
18] 2 16 24]12 zg} it 
z4| 2 16 24] 6 30] 1 

6 ol 2 33116 24190 0 zr 2 


Construction, 7 find the Sun's 
hourly Motion corr fpondent to 38 6%, Sun's 
Mean Anomaly ? 

By Equation Tub. Sun’s Center, p. 12 

43 69 M. An. -f 2’ 10° dit. Ey. 2gh, 

+59 38 M.Mo.24H, 
Sun’s tr. Mo, in24% 60 18 fere, : 
Whence 2 31 Hourly Mo, 
(as by Table) required, 

To find ©'s pt, Seve. Diam. cov reff. to 
66 M1. An. the sipt, S. Diam.tout Mn, 
being proven ys! gx" - 

By Tab. EL. Sun's prop! Ditt, fr. G. p.16 

Reuprocally. fo. 
of M. An. Pr. D.© 101685 ..1..4,9927 
Sun's ap. $, Diam, 157 51%. LL, 5754 
69 M. An. Pr. D. ©, 98316. . 1..4,0026 


Sun's ap. S. Diam, 16°24"... L.1,.0, 5634 
(as by Tah.) req’, Theap. S, Diam, or 
Diam. beimp recipe as Sun's Did. 1 OQ. 


Tre fixed Stars 
come,in mean Time, 
as above, fooner t 
the Meridian, each 
Day, than on the 
preceding Day, 

Vhe tiue ‘Lime o 
the fixed Stars Acce- 
leration as the In- 
creafe of the Sun’sR, 
A. each Day con- 
verted into ‘Yime. 
See Tah, Peady 25) 
26, 270 
Req. Sis true Alt, 

ty 35° ap. lt? 

1592 of of 
‘Eq. Ref. — 3017 
Eq. Paral, +" 10 
Qr.Altig 50 53 
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DECIMALs of a DEGREE, for proportioning SEXAGESIMAL QUANTITIES. 


Tuirbs, 
Decim. 
9000004929 9000143 918 
3000009459 ‘000148748 
200001385 -| ,00015277 
300001 8g18 | _} ,0001574¢07 
000023748 | 35 | ,000162937 
900002777 ,000 16668 
3000032407 9000171296 
3000037937 2000175925 
»00004.1668 90001805 9 
1000046796 | 4 2000185 x85 
3000050925 2000189814. 
10000555 3 200019444 
y000060,185 3000199874 
2000064 $ 14. ,000203703 
:0000694.4 300020837 
200444 9000074874. 200021 2962 
3004.72 3000078703 9000217 792 
3005. 300008333 900022224 
,00527 9000087962 — 9000226851 
20055 2 : 2000231481 
900582 900009724 ,0002361LY 
,00OL Yr sOOOlO1$ sr 3000240740 
30063 $ 2000106481 | 53: | 000245370 
300668 ; sooolltiy & 300025. 
,00694 ,0001 I's %40 ,00025 4629 
300722 § 3000120370 »000259259 
30075. 2000125. 5 300026 38% 
300777 2000129829 3000268318 
,0080¥ 3000134259 9000273448 
300837 ¢ 300013888 6 100027777 


MUnures. 
Decim. | Min.| Decim. |} Sec. 
31 25168 
32 | 55332 
33 | 955- 
34 | 5668 
25833 00133 
30. 3001698 
6168 ,00194 
3633 300222 
6 30025. 
300277 
300308 
200332 
300367 
300388 
200418 


ee! | i 


ae 
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ow oN ofan vm 


alt kane | 
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N, B. In the above Table, the Figure with @ fine Stroke crofs it, denotes a continual Repetition of the Figure or Fis 
ures from that Place. And a Dot (.) or Full Point, after a Decimal, denotes its exact Value. 


EXAMPLE, As 3° 19! 23” is to 40° 29! 33” 40%, fois 11° 49/ 34” 18”, to 144° 6! 23” 56”, -&e, 
26 3 
By the Table 13832 Ori 157168 
19! = ,316668 . : As 3°,323059 to 40°,4926$51 fo 11°,826194 
234 = ,006383 


a ees 


9323058 By .. . ] Logarithms 
—_———— As 3°.323058 - | 9-4784624 co. [to 144°,10665, &c. Decinally, 
29! = 4833332 To 40,4926851 | 1.6073765 6',399 
33" == ,0091668 So 11,826194 . | 1.0728450 23",94. 
4o"= ,000,785% ——— | —~~—— 56”54 
oases To 144°,1066 2.1586839 
24926851 
Sy PEPE De. The greater Eafe and Expedition of finding the Decimals to Sexagefimals 
49), a 18166668 by dividing them and their Quotients, from inferior Order, ae. thas 
34" = 0094444 Sinding the fame by the Table, appear from the Examples above, avd on 
184= ,0000833 the Side. 


ee 


(F-N. 1H. When the 
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{ SUN’s Decuination ftom the’ Equinoctiat,.and Meripian ANGLE with the Ecurrric. According 
| to the Mean-Ecliptic. Obliquity. 23° 238/ 3. 
= Argument. SUN's true Piace in the Eciirric. 


Aries. Y° ° Taurus & leq Gemini Ii” 2 
Libra & § 6 


Scorpio nt 7 Sagittarius f g Sig. 
© Declin.| Diff. |[Merid.2.| Diff. || © Declin.| Diff. | Merid. iff. © Declin| Diff. | Mend. 2.f iff 
Sfo 7 Wi? - Hh —F a ee oe Paibcicearsl LE 


Dif. |Merid. 7. 
Virgo ™m 5 a: Leo St 4a: Cancer 95 ‘¢ 
Pifees % § 11 Sig. Aquarius 27 $ 10 2 Capricorn ky 


Examrre 1, Ya find the Sun's Declination correfpondent to %y 15° Longitude ? 


Com. Logs, 
As Radius . «24+ 6 « « « S. | 10,0000000 Tlence, To conftant Log, « « « « «© | 9,6002636 
To Long. of Sun 459. . . Se 984948 50 Add S, Long. Sun from yora.f ee eee 
So greateft Dec 23° 28/1. S 960026 36 3 
Sum (rejeting Rad, )will be 5, a 
924497486 prefent Declination, etd 


Examrre WU, Yo find the Meridian Angle correfpondent to IL 20° ? 
AsRadius. 61. 6s 4 + « S| 10,0000000 Hence, To conitant Log. . . «+ + {| 9,6377835 
‘To Long. Sun 80° , . . Cof, 932396702 Add Cof, Sun's Long. from Yoree |e. ee ee 
So gr. Deela 2.39 agri Tang. 9,6377835 
f Sum (rejefting Rad.) will be the 
To Merid. £2 85° a1’ 14” Co. Tan, 8,8974537 Co, ‘Tan, Merid. Z + os eat Oa 


Sun's Longitude is- above 90°, then the Supplement to 180° mult be taken, and the Complement of that Supplement ufed 
Dr, S. ©. Long. + Rad. i: S$. R.A. © + S. Meridian 7. 


To prefent Dec 16° 21/37" S. 


24, The ROYAL ASTRONOMER, 


SUN's Ricut Ascension, from “ries, according to the Mean Eciiptic OBLiquiTy 23° 28 d. 
Argument. SUN’s PLACE in the ECLIPTIC. 


2. vr 25 | Diff. i m 58 Me 
Popo “| 7 a lo 7 W oe 
= o oO 42162 3 62 23 192 § 45 1 30 
Wo 55 16165 ri 259 Bd As 29 
2] 4 50 59162 53 154 0 5156 58 28 
3] 2 45 57163 2 grft54 57 3 Is am! 
41 3 40 54163 13 41f'55 53 53 56 42 4 
5]_4 35 rds 150 50 3516 54/25 
61 5 30 29163 30) 47 9 24 
7] 6 25 59163 39 43 37 23 
8] 7 z0 38 63 48 39 58 pial 
aa 26163 56 36 tale ae 
tol 9 11 27), 3219 6 Zo 
tito 6 z6\e* 4 28 2115 19 
Le) ts ar 38igt 19 24. 1695 18 
i3ltr 57 57164 26|104 20 6/33 y 
t4lr2 52 23164. 33 15 52 35 : 
15]13 48 56}. 11 31 15 
(lrg 44 35/64. 24|207 7 oe aaa 
1715 39 19164 51 108 2 37 ze 13 
18116 35 10164 56 58 4)22 12 
19 17 31 65 a 53 27 $5 Il 
So)88-27 eae LS ; le rau be 
Z21ltg 2 1 a 112 17l 44 3 9 
22 ae a 2065 tts 172 39 17/55 4} 8 
23{zt 16 32 6. : 173 34 28/55 T1h 4 
z4lez 12 47 me a 174 29 36|55 6 
25123 9 SI, ad 175 24. 43/59 ig. 
26/24 6 25 eo alts 76 19 48|55 4 
27/25 2 47162 4 177 14 52 ? 3 
28lz25 59 11 65 ape 178 9 55 2 2 
29126 57 35 6e 2 121 179 4 585 I 
39127 54 57 4° 42] I90_ 0 0 180 0 0155 0 
*o nay O 
©}$ Aries | Diff. } Taurus | Diff. | Gemini. | Diff. | Cancer. Diff. Leo. Diff. | Virgo. {0) 
Pl | ? Pi 


Construction. As Rad.: Tang’. Long, © frem next Equinoétial Point :: Cof. greateit Declination : to Tangt. R.A, 
EXAMPLE I. To find the Sun's Right Afcenfion correfpondent to 80°. © Longitude from oy ? 
Com. Logs, 


: Rad, « « « Ss [10,0000060 Hence to the Conf. Eng. : g.9624801 
Boo « «Te [1007536812 AddTang. Long. © from yf... oe 
23 28/3, CS 9-9624801 Sum (deduingR.)=T.R.AJ |, 
: 79° 7! 6 TT. 10.7161633 [from y, 
EXAMPLE If. To find the © R. Aq correfpondent te SY 28? To Conft. Log. 9.962480¢ 
SU 28° == 148° Supplt, = 32°. Add 32% T. .« 9.7957892 - 


follow from thence to 180°: being the Supplements of the tor- 
mer (taken backwards) to 180° ; fo that the R. A. of any Num- 150 10 5x Right Afcenfion required, 
ber of Signs and Degrees of the Sun's Place bsing given under go°, the Supplement shercof to 180° will be the Right Afeenfion to the Supple 
nent of thofe Signs and Degrees to 6 Signs. 
EXAMPLE, 2° 129 R.A. 70? 20? 38” 
Supplement 9 38 R.A. 109 30 22 Supplement 
6 0 180 0 © Proof. 


nnn NN LL TACT at SESSA asec : 
RIGHT , 
i 


N.2B. Having found the Right Afr. to 90% all the reft “te nA 49' 9! T. 97582693 
Difference 


‘ 


| 
| 
' 
| 


and NAVIGATOR. 


SUN’s Ricur Ascension, from dries, according to the Mean Ecliptic Onu1quity, 23° 25/3. 


25 


Argument. SUN's PLACE in the Ecuiptic. 
©; a6 join. | ms [pis Dit. | wos |pim. | a 108 | Dif. | x m8 | DIR 18 
de 
slo a (7 ae 7 a7 TW eT HT oT NT oe a |r @ lo 
“olrBo Oo Oo 2|207 54 I5len 4\27° 2 6s 26/302 11 18/62 231332 5 45/57 14.30 
1]{180 55 aie 3\208 51 38 57 2% 271 § 2sles 241303 13 41162 12/333 2 $9]54 . 
alr81 50 Slee 41209 49 917 531272 1° 49165 24/304 15 53162 3/334 © 5156 58 
3f182 45° Bie gl210 46 Sole7 2|273 19 13165 22/305 17 $66 51(334 57 3/56 sol*7 
183 40 12]. g{Z7tt 44 4057 131274 21 35165 20/30 19 47161 41/333 53 53156 42 b 
51184 35 17) 212 42 39 58 22/725 26 55 6 1eoez 21 2815, ee 330 50 35 -6 PAL 
6]185 30 24/3 Z)e03 40 43)58 30|270 32 33l6¢ 15[308 22 536, 19/337 47 e6 23]4 
7186 25 32122 ,,|214 39 Oleg 391277 37 2565 121309 24 F761 9/338 43 37(36 21/3 
81187 20 43[0% 14/215 37 35158 48|278 42 49162 gf34° 25 20169 57/339 39 SBlom 4 4/2? 
gl188 15 572 16lZ6 36 13leg 61279 47 49162 311 20 24169 45/340 36 12106 7/2! 
10/189 11 13)>> 217 35 ae * ese 52 say. 3]312 27 10} 36 ot! 32 19 (2 
| —»-——=1¢ 20 > 5 Ee eee = 
11|190 33/2 23(212 3+ Fg 1|28! 57 S4lo4 .56]313 a 46165 24l342 283 21 $5 55 1g 
ralrgk 1 27|219 33 1G 19\783 2 50l6t 2 ott 28 Idle, 141343 24. 16 zelt® 
IRIOL 57 55 *71,20 32 32c9 26|2784 7 ait 5315 28 24165 4/344 20 E> 6l'7 
55 3'lo25 285 12 25), 441316 28 27 21345 15 52 4116 
33)286 17 al 4 29/317 28 19|59 571346 1131p) 39 r¢ 
391787 21 37 4 331318 238 [59 4M 347 7 6 35174 : 
441.88 26 3I0+ 291319 27 30/59 301348 2 7/55 3413 
5({289 30 22 aA 13|320 26 50/9 11348 58 4 35 5a {E2 
Stl2g0 34 3qlet 121321 26 “059 (P1349 53 27/95 F3lr1 
“291 38 38] + Aig22 24 ga), 29/350 48 47/55 Thro 
S]z92 42 3 591323 2 58 49/305 4g 3455 tOr5 
Alc < a: aa 23163 48 ey 5 25158 381352 Es 7 es 3 
15[294 5° 1/63 391325 20 44/36 19/353 34 23 ae alg 
6 2164 1gl295 53 341g3 39/326 19 12/55 8 I354 29 36) 6 
z5|03 9 a5) 53le32 38 32), ape 5 54\ 7) 1322 27 215° 91355 24 43155 71 5 
Hmz6|204 6 7(5° 421233 40 13/2! 201298 0 6/93 131328 15 20/57 591356 19 48/55 5/41 
ie ed z Pa 56 50/734 mes jen 24\s45 3 8163 21329 13 10|57 50) + IE 52 4 : 
palz0s 59 55|50 S8laz5 44 7/02 24I300 6 1{62 531330 10 51|57 411353 9 55{55 41 2 
gl206 §7 “1157 1236 46 1919? 24301 8 44/62 43/331 8 22/97 3'I3¢q 4 58/55 3] a 
of207 54 15157 F4l2a7 48 42/02 25l302 11 18/92 341332 5 45/57 23/360 0 of53 2c 
! Pe ties Se Bea hee ee AG ee MS ohy Sen ot hs tafe ws Oe a Loe 
: Libra, | Diff. | Scorpio, | Diff. | Sagittary. | Diff. | Cafricorw. | Dif. } Aquarius. | Diff. | Pies. | Diff. lo 
ad iog 
w A A A 
% NV. B. When the Sun is in the firf? Quadrant of the Ecliptic, WY, %»> If) (as ia the Kirt Examrnc) the Fowrb term, or Arch, is the 
WMBR. A, from Aries, When the Sun is in the Second Quadrant, %, Qi, Mp, then the Fourth Term, or Arc, muft be dedudted from 180% for 
he Sun's R, A. from. When the Sun is inthe third Quadrant, &, WM. Pf, the Fourth Term, or Arc, mutt be added to 180°, for the 
poe R. oy tony: And when the Sun isin the fourth Quadrant, bfs ax, 2, the Fourth Term, or Arc, mufl be deducted from 360%, fo 
tgeeee oun sR, A, from yf. 
We EXAMPLE NI. To find the Sun's Right Afcenfion correfpondent to $ 120 ? To conft. Log . « 9.962480x 
Bh $29 = 252° = 72° above 180°, . Add 72° T. . . 104882230 


fe EXAMPLE rv. 7% Sind the Sun's Richt Afeenfier corvefpondent to 4° 


39 == 333° == 153° above y80°3 Supplement 2s 27°, 
WN. B. The Right Afcenfion to the firlt 6 Signs of the Sun's Place being 


age the Right Afcenfion to the lat 6 Signs follow, by adding 180° 
0 Uhe Right Afcenfion of the former. 


LE 


ea 


+ 70° 29! 38" T. 10,.450704% 
ro 


Sum zso 29 48) R.A, required. 
‘Vo contt, Log. « . 99624801 
Add 27° T. . . . 947071659 
o250 2! 57! ‘I. 96696460 
360 


RIGHT 


26 The ROYAL ASTRONOMER, 


RIGHT ASCENSION of the SUN in TIME, to the prefent Mean Osiiquity of the Ecuirric, 23° 28/2, 


Argument. SUN’s true Piace in the Ecurrric, 


(Oo) rT 8 au xs R ™m G 
Pl S56 Dif. Sig. 1 Dif. Sig: 2 Dif. Sig.3 Dif. Sieg Dif. Sig. 5 Dif. | py’ 
TO [om se [ms {Roms om s( hom s {ms |b m s fm s]"h ms |m sf ho om sim eq © | 
o}]0°0 0 0 “1 51 37 351 15 6 00 8 8 45 lo 8 23 3° 
1 o 3 40}3 4° 155 27/3 3c) 3 55 25)5 17] 6 4 a2|t 2t} 8 az gst Mfro 12 12/3 28 29 
2] oO 7 20/7 Jol 1 59 17 ol 3 59 36 13] © 8 43 22) 817 4 gio 16 3} 28 
oi off 2 35 4 61 4 8 21 4 10 1 3 4°! 27 

3 3 41 3 713 52) + 3 4714 23 3 344 21 aed Pee 9 4913 47 Z 
AO td Arle pol 28 891, eat +S Olt ya [8 47-201, 2a} 8 25 Bgl, 5410 23: 38)2 ot 2 
5 eS A ic a RE) lg eh pk REA Air RAST aay 25 

a a4 42/9 
6 | 0 22 M3 4 214434 2,| 416 2617 J] © 26 94 21 8 33 32), {10 31 O13 4s 24 
7 | © 25 42 2 18 36 4 20 40 6 30 30 8 37 37 10 34 54 23 
8 0 29 23/3 + 2 22, 30/3 54] 4 24 soft 75 6 34 54 |* 2? 8 41 4214 5]10 38 4o}3 4° 22 
9 | © 33 4)2 4] 2 26 24/3 34 4 29 10; 15 6 39 1 {t 2O) 8 45 46/4 Sh10 42 25}3 45 21 
10 @ 30a | 27s g0 20/7 2 | 4 33 25) 23) 6 aa sey) 28 ao 4a? a eide 9|3 44] 20 
tr ]'o 4o 26/3 75) 2 34 16)3 2 437 42/7 7] 6 47 s2lt Tol 8 53 silt 2110 49 53/2 44 19 
12 | o4f 8 2 38 1 / I 6 52 11 8 ie) 18 
44 3 42 3° 131, o7| + 42 5214 yo 5 4.20 57 S31, 53 37 
13 | © 47 So 2 42 10 71 4 46 16 6 56 31 9 1 54 10 57 20]3 43] 1 
, bee gale Ole ae) eis 58 > 4 18 o colt 19 4 O11, 74 3 431 16 
PS te 251844] & to oo 13859] fey cal4 FELL. Cola top 2 33812 50 213 43} 3 
Oy (ees aa Rea bs cL ee me Sa eae Il 4 46 ph ee 
16 O55 5715 as 2 54 62 459 1018 15/7 9 2617 rel 9 13 52/3 S3]ra B87 eS Wg 
17] 1 2 40/2 7; 2 58 ae 5 3 2914 25| 7 13 4414 iz] 9 17 5° It 12 10 2 33 
18 | t 6 23 3 2797 5 7 49 718 1 g 21 47/3 S7fir 15 52]3 + 12 
1 1 3 44 6 + 2 gj+ 19 2 13)t 17 3 57 3 42 

9 io 7 3 9 {Gel 4 20| 7 22 } 171 9 25 44 6{tt 39 34 rn]: 
20 113 51/3 #4] 3 ro iit # 5 16 2814 726 35|4 171 9 29 40/3 Solis 23 16/3 4% Io 
d = 21 1 — 

21 117 35/3 4] 3 24 t4|, 3) s 20 491% 2o] 7 3° sold 33] 9 33 36/3 Sulit 26 56/3 4° 9 
22 LAN PONG | a te TEE 21.8. 25 914 21| 7 35 Sta as| 9 37 3°13 cattt 30 37 i] 3 
23 | 1 25 Oi; 45 3 22 23) 215 29 30/7 2, 7 39 20)7 131 9 41 24/3 S211 34 13/3 4 4 
24) 1 28 51/2 12] 3 26 28)7 1 5 33 51/7 2,| 7 43 34 14, 2 45 47 we hit.a7 69 ie ee 
25 | 33 37/3 3s0.s4/t 71 5 38 12) 4 7) 7 47 42} 84) 9 49 9/3 57] a1 gr 39/3 4°) 
26 | 1 36 24/3 T1334 anit TV 5 42 galt Ot] 7 s2 off Volo 53 1/3 Soir 45 19/3 4014 
27 | 1 40 11 rg 338 48(t 2) 5 46 5si* 7 56 1314 93) 9 56 5313 S*fir 4g of3 HT Gg 
28 {143 59)3 401 3 42 soit Ol Ss gx az/t 30) 8 0 24 [4 Blo “o 43 (3 SOfar 52 goi3 41 
o > 21 I! ° < 

29 | 1 47 48/3 49) 3 47 “sit 9] 5 55 38)4 21 8 4 a5|t Tel1o 4 3313 Solar 56 20/3 4°] | 
30 151 37\9 49( 3 ci 15 | 60 oft 774 8) g agit 10 8 2313 5°l12 “ao of3 4° ° 


> Aries. \Dif. | Taurus, |Dif. | Gemini. | Dif. Cancer. | Dif. Leo. Dif. Virgo. | Dif. Pl 


NB. The Right Afcenfion in Time being found, (in Tab. above) to the Degrees of Right Afcenfion (ix the for 
ner Tables, p. 24, 25) as far as go*, the Right Afcenfion from thence, in Time, to 180°, will be the Complement) 
rf the former Right Afcenfion (taken backavards) to 12 Hours of ‘lime, fo that the Right Afcenfion in Time t 
iny Number of Signs and Degrees of the Sun’s Place being given, the Complement thereof to 12 Hours will by 
ne Right Afcenfion in Time to the Supplement of thofe Signs and Degrees of the Sun's Place to 6 Signs, 


EXAMPLE 15 16° R.A. 2" sqm 68 
4 14, 9 5 54 


—— ee 


6 o 12 o oO Proof. 


RIGHT | 


ad NAVIGATOR. | 27 


RIGHT ASCENSION of the SUN in TIME, to the prefent Mean Osriquiry of the Ecuiptic, 23° 28/2. 


a a 


- Argument. SUN's true PLace in the Ecurpric. 


rE) 
o 
15 | 
| F 
iE 
: : 


Sig. 10 
m hom mS ye 
20 8 4 30 
3 a2 20 12 5 tO 29 
; a 20 17 4 28 
20 21 12 27 
3 5: 20 25 19 26 
3 5? 20 29 26 25 
ae 20 33 3 24 
235 20 37 37 23 
3 54 20 41 42 22 
3 54 20 45 46 21 
56 29 49 49 20 


se 20 53 51 19 
57 20 57 5 18 
57 2m 1 b4 17 
58 2a 05 54 . 16 
39 zt 9 53/7 > 15 
59 21 13 52/3 5 14 
© 21 17 So/> 5° 13 
bs zi 21 47/3 $7 12 
& 21 25 44 4 iz 
2 21 29 40 a 10 
3 2133 30/3 3 9 
4 21 37 30/9 34 8 
5 2141 24/3 54 7 
5 2t 45 17 53 6 
© 21 40 93 5? 5 
7 2153 41/2 2° —_' 
A 21 50 53/7 2° 3 

22 0 43 2, 2 
2 22° 4933/8 3° 1 

22 8 23 5 ° 


oO 7 2 ef 
nt [re fae ef 


Dif. |Sagittary. if. | Agquareus. 


m A. 2. The Right Afcenfion in Time to the Sift 6 Signs of the Sun’s Place being found (in Table, p. 26) to the 
Mm cerces of Right Afcenfion (in the former Tables, p. 24, 25) as far as 180°, the Right Afcenfion, in ‘Vine, te 
he lall 6 Signs, will be had by adding 12 Hours to the Right Afcenfion of the foregoing Tuble. 


EXAMPLE. [To find the Right Afeenfion in Time to the Sun's true Place 2 18° 2 Tuer rie 
= 18113" 6" 23° 7 Excefs of the Sun’s Place above Degrees 27/ 4.7" 10.3344 
+o 44 (Dif. ‘Vime for 1 Degree more. 3™ 448 zoe! Logiftical Logarithus, 


ToJ13 0g 7 R.A. required, I" A48 [1.5 405 | 


Hoes F Tor 


28 The ROYAL ASTRONOMER, 


Rarraction and PARALLAX O, according 
to the Paris-Obfervatory. 


Argument. Apparent Altitude © 
Alt. Refract. jAlc. [Refr iét. Alt Refract. 
ol 15>. =. 


For reducing TIME into 


For reducing PARTS of the EQUA- 
Parts of the Equator. 


TOR into TIME. 


~ 
= 
te) 
~ 
2 


Ai . i 9 me 
Argument, Parts of the Eqaator. ae ater T cpa | 1 23 [70 } © 
. 120/71] © 

© |Ho-Min.| ° |Ho.Min ier : . 
t Sec.J 7 |Min.Sec zB 1 & 
4 Sec. Th.| ” {Sec. Th. Be ; 1 we lo 

1lo0 31,2 44 70 1 1 8 I ° 
2h0 322 8 80 2 2 7 1 ° 

3h 0 33] 2 12] go 3 3 6 1 fe) 
4,0 344 2. 16 | 100 4 4 6 1 ° 
Soe Ei Riedl bababel 125} 5_ |" 15] 35 5 © 59 [so | 0 

6] 0 36} 2 24 | 120 6 4 fo) 81 °o 9 
710 37| 2 28 4130 7 4 ° 82 ° 8 
B] o 38] 2 32 |I140 8 4 ° 83 o.|6 67 
glo 39] 2 36 |150 9 3 ° 84, o «6 
10} 0 40) 2__40 | 160) ie 3 o 50 [8s | o 5 
t1lo 411 2 44 [170 3 ° 86} oO 4 
12} 0 48 1421 2 48 [180 3 ° 37 °o 3 
13/0 43] 2 52 [190 3 ° 88 o 2 
14] 0 441 2 56 |200 2 ° 89} Oo! 
LENE: 45| 3 9 | 210 2 ° gol o of 
16) 4 461 3° 4. [220 2 ° > | 
17} 1 47| 3 8 |230 2 Pg aE 
18} 3 48) 3 12 [240 2 © 37 |Argt.© ap. Al. 
19] 1 49) 3 16 |250 2 © 35 An, -F 
20} x sO} 320 | 260 acral ner er ae 
air 24 (5113 24 [270 rag] 2 6 | 60 | o 34 | 0] 
zx ad al 3 28 |2hc he cle eee er 
23] 1 32 153) 3 32 1290 27 I 62 } © 31 {zo} o 
2 6 [5 6 130 55 3 

41 1 30 [541 3 30 | 300 28 1 51 | 63 | © 30 [30] © 
232 50 25) 340 | 3b 29} 1 46] 64] 0 28 |4ol 0 
26} 1 44 [56] 3 44. | 320) go] 14216. | o a7 leol o 
27| 48 1571 3 48 1330 © ° 
28) 1 52 [581 3 52 | 340 ° ° 
29, 1 55 159} 3 56 | 350, ° ° 
30] 2. 0 “60l 4 oo | 360 6 o 


Exampueg, BK 


To find the © true Alt. to 7°. Alt. Apparent? 


ExamMrLie, 


To find the Degrees ing, 21™, 


To find the Hours iz 230°. 181, 16"? 
18. 4th, of Time? 


230°. = 15%, 20". 7°, Ap. Alt. — 7/, 44”. Refraétion. 
ic! = I o 10 Parallax, 
104",.= o 18, 4th, ie 
are : Sum —7 34 dedu&. 
Sum, 15 25 3 4 Anfwer, ff qth... From 7°0 o © Ap. Alt, 


ee es 


©’s true Alt. 6 52 26 required. 


For 


and NAVIGATOR. 


For reducing PARTS of the EQUA- 
TOR, (paffed over by the Earru’s 
Rotation, and ProGression, or 
Sun’s apparent Mation, from Noon to 
Noon) into Mean folar HOURS, 


4rgument, Parts of the Equator. 
3.(° |H. M. 8. 


RWWWNWIWwWHOlMHBHOWKWMWOofd BH BAIN ANRNIRNAKY 


4315 5 39 _231310/20 
42/56 43 23|320/21 16 30 
41157] 3 47 23)330/21 56 24 
40158 51 22,340/22 36 17 
4.0159) 55 22350]23 16 11 
40lbol 3 59 21'300l23 56 4 
EXAMPLE. ~ 


To find the mean Solar Time anfwverable to 39°. 19! 
29". of the Earth's Rotation ? 


gone = ahs asm gas 

19 = © o3g 47th, 

29". = 155 goto, 
2 36 54 gz go rey’ 


M. Be A fydevial Day inthe Time in which a Frved Star, or the fame P 


Revolution, or 460%, of the Earth's Equator. 
A mean folar Day is the Time in 


of the Sum, at the ican Rate of 59% Se rll 


which the Suw returns to the fume Meridian 3 making 760% f 
a mean Rate of the Earth’s Progreffion and Rotation : ; ana ee so. 


For reducing Mean folar HOURS into 
PARTS of the EQUATOR;; paffed 
over, from Noon to Noon, by the 
Eartu’s Rotation on its Axis and 
ProcRession in its Orbit. 


Argument. Mean iolar Hours, Minutes, 


Seconds, &&c.. of 'Fime. 


15]225 1513 45 37 
16|240 39 26]1614 o 

171255 4% $31t 714 
181270 44 21]18}4. 
191285 46 49|1914 
zilgts 51 45|21/5 51 
221330 54 13/2215 
23/345 56 40/2315 
24)300%59 8)/24/0 0 

25/6 ¥ 

* 602 a Revcl.|26|6 
Nite = hay aid 276 
23h 56m ge ath 
mean folar Times |29}7 


EXAMPLE. 
To find the Deg. of the Earth's Retation anfoverable 
1023" 56m 48 7th of mean folar Lime ? 


23h == 345° 56! so 

56" = spe 8 

4s = x Oo rol” 
gth == 1 45 xiv 


359° 50 50 89 47 


, 
at Reevelution nearly of the Earth's Feat, reql, 


29 


The DiFFERENCE of 
Mean /o/ar above /yae- 
vial HOURS, 


Argument. Mean Hours, 
Minutes, Sec!, of 'Vime. 


H. |M.S. T.(H|M. 8. T 
M.S. 1. F.(MIS. T. F. 
“S. (TF. Fi. 


T.F. Fi.(S.(T. BL ya. 
Tyo 9 53S 5 33 
2 10 19 43/3215 15 24 
3 (9 29 3413315 25 15 
419 39 2513415 35 7 
_5 lo 49 17/35/15 44 58 
6 |o 59 813615 54 so 
7it 9g 19715 4 41 
8 fr 18 53138/5 14 32 
9 |t 28 42/39/6 24 24 
ro [1 38 3414016 34 15 
11 [1 48 25/4116 44 6 
12 |t 58 1714216 53 58 
13 j2 8 8431/7 3 49 
14 [2.17 5914417 13 41 
1s |2 27 5il4sl7 23 32h 
16 [2 37 42[46]7 33 23 
¥7 |2 47 33/4717 43 15 
18 |2 57 25]45/7 33 6 
19 13 7 16l49|/3 2 58 
20 13 17 815013 12 49 
21 (3 26 sol5t\8 22 40 
22 |3 36 50|52/3 32 32 
23.13 46 42/53/83 42 23 
24 13 56 33[54/8 52 34 
25 14 6 2415519 2 6 
26 {4 160-16|56/9 12 57 
27 14.26 7157/9 21 49 
28 |4 35 59/5819 31 40 
29 14 45 5915919 41 31 
30 |4 55 41l60lg 51 2 


ConsTRUCTION, 

To find theExec’ of 24 mean fo- 
lar Heirs, above 24 fydertal 
Heurs ? 

24h mean == 360°, cot, 8M. 
10", by Earth's Rotation. 

But. go’. sm 3™, 563. 

ose: Sib ol 0 33th 

r can Senet care 

28. Excefs 3 


3 56 33 
as hy ‘Tab. M. Time required, 


int of the Eguine al returns to the fame Afecidian 3 making a 


( ‘ 59’. 84, rel, of the Farti’s Rgiuitor, at 
By which Means the Sun apparently retards of the Fixed Starsy or Fixed Stars accelerate 
2 or gm, 565. 33th, of ‘Time, cach Day, 


a ee Eee 


—— 
hy 


A UVaAbL 


30 Te ROYAL ASTRONOMER, 


: A TABLE, fhewing the Dirrerence between the Fulian, Gregorian, and Solar Years, from 1600. 


The Luz. { The Lun. | hole Ds 

Solar Years from 1600. {Cycle of | Whole De; Solar Years from 1600. | Cycle_of | Dif. bet. 

19 Years] Dif. bet. 19 Y" nt 

Years |Ginniap Wears |. ypoes 32 & 5th Years |Gresorian ¥™. | ~*«( BES rithCols 

ee (2 LPL aiding oll Hours jback in bolt, che fo 1600. back in |TheZLza, 
ee oe of — oe | fab. fr. |rhe Jul, | LunGelel] of =< —— | Hours | the Ful. Cycle 

Ful. ¥** | Days FY" Days d 

ford add to 4 add to| Account. | goes for- se fe oia\-nd te add to | Account. |goes for- 

Chrif. 6 7 Yee |Gregor™ | D* & Pe |wardin || Cérif. | 7. Yee, | Gregor. | Deb Pts |ward in 

_1600. _ | Fu Grog, {fr Solar] iub. fr. [the Greg. 1600.\Ful. Y™*.| for Solar| fob. fr. [the Greg. 

. \Centuries.| for G'8-| years, | 3 Col. | Account Cens,|for Greg-| Years. |g Col. {Account 

ONC 2. 3: 4: 5 © 7s 8. Qe 10. li. 12. 


Add 10 Days to the Days in the 3¢ and gth Col’, and the Sum will be the Days 
the Gregorian is forward of the Julian Account, or DS Dif. betw.N. and Old Style. 


SO @O A? 


fo b Cot” 1600 ° 

graces Loe Ker! 1700 1 I — 6 4 1 | 5300 | 37 28 

‘ ; 1800 2 2,—11 3 1 | 5400 | 33 ‘29 
1g00 3 3 | — 17 1 2 5500 | 39 30 
2000 4 3 + 2 15 2 | 5600 40 30 
2100. 5 4)— 4 13 2 5700 } 41 31 
2200 6 5 |— 2 2 3.|| 5800 } 42 32 
2300 7 6 | — 14 25 4 |} 5900 | 43 33 
2400 8 6} + 4 22 3 6000 |_44 33 
2500 9 7 — 2 3 4 6100 | 45 34. 
2600 10 8{— 7 33 5 6200 | 46 35 
2700 a 91 — 13 34 5 6300 | 47 3 
2800 12 9 + 6 4 5_|| 6400 | 48 36 
2g00 13 10 | + Oo 45 6 6500 | 49 37 
3000 14 11 — 5 43 6 6600 | 50 38 
3100 19 12 | — 10 5 7 6700 | §1 39 
3.200 16 12 |] + 8 52 7 6800 | 52 39 
3300 17 13 |} + 2 St 7 6900 | 53 40 
34.00 13 4]— 4 3 8 7000 | 54 41 
3500 19 15 }— 9 6 9 7100 | 55 42 
3600 20 15 | + 9 63 |8e 9 7200 | 56 42 
3700 21 oO} + 4 63 9 7300 | 57 43 
3300 22 17 — 2 7 - 10 7400 | 58 44. 
3900 23 138 | — 8 74 you Ul 7500 | 59 45 
4.000 24 138 | +o 73 10 7600 | 60 45 
4100 25 1y + 6 8 11 7700 | G1 4.0 
4200 26 20 + o 84 12 7800 | 62 47 
4.300 27 21 — 5 85 1z “7900 | 63 48 
4.400 28 21} + 33 9 12 $oco | 64 48 
4500 29 22) + 7 94 13 8100 | 65 49 
4600 30 23 | + 2 94 13 8200 | 60 50 
4700 31 24 — +4 10 14. $300 67 5! 
4800 32 24 | tos 10; 14. 8400 | 68 51 
4900 33 2 + 9 104 14 8500 | bg 52 
5000 34 26 +- 4 iI 5 8600 | 70 $3 
5100 35 27 — 2 11} 16 &c. |&e &c 
5200 36 27 | +17 wi? 15 


EXAMPLE of the USES ZL. 10 Hundred Julian Years there are 10 Hundred Tears Greporiin and 8 Days; 
ana 10 Mandred Solar Years, 8 Days —7 Hours: fo that the Gregorian dccount will, in that Peril, fe 8 Days Soravard 
of the, Month Days of the Julian Re honing, And the Seafuns of the Solar Years, in that Time, will beg Hours backward 
if the Gregorian Account, Alfa the Solay Seasons, or Years, will be 8 Days —7 Hours foravard of the Month-Days ti 
'e Julian Reckoning. 
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CONSTRUCTION of the FOREGOING TABLE. 


POPE GREGORY XIII, in the Beginning of the -Month of Ofober 1582, adjufted the Fu/ian to the Solar 
Account of Time, from which Period the foregoing Tab/e is compofed; fhewing, at Sight, the Difference, in Days, 
betwixt the Fulian, Gregorian, and Solar Years. Wherein you may fee how many Days the Gregorian Years, in 
given Centuries, advance (with Refpeét to Month-days) of the fame Number of Years Fulax. And how 
many Hours the Sofar Years or Seafons, go forward or retreat, (with Refpeét to the Month.-days) inthe fame 
Number of Centuries of Gregorian Years. As alfo the Number of Days and Hours the So/ar Seafons, or Years, 
retreat (with Refpeét to Month-days) in the ‘uliax Account. And the Number of Days the Lunar Cycle (of 19 
Years) falls back in the Months of the Fulian Reckoning in a given Period. By comparing which Retardation 
of the Lunar Cycle, inthe Month days of the Fx/ian Account, with the Month-days advanced by the Gregorian 
of the Fulian Reckoning, in the fame Period (referring to one Standard), the Dzfference, or Excefs, will be 
the Days that the Lunar Cycle is carried forward in the Month-days, (in the fame Period) of the Gregorian 
Account. 

Hence, the Reafon of the Golden Numbers being carried forward by certain Days, in certain Periods, in the 
Harl of Macclesfeld’s curious Table for finding Eaffer Full Moon; and hence the Myftery of the two laf Tables 
in the Sty/e-4@ is unfolded. 

Note, A Solar Year is here ftated at 3654 5 48™ 5cS, wanting 11™ 5S of a Yulian Year ; by which the odd 
Hours in the 4th and roth Co/wmms are computed. ‘The ‘7uhan Anticipation of the Luzar Cycle of 19 Years is 
according to that of a Day in 310,7 Yuéian Years; whence the 5th and 11t? Columns are computed near the 
Truth, Wherein above half a Day is taken for another «whole Day; but lefs than half a Day more is taken for 
Nothing more. Our Tabie correéts, in fome Periods, by a whole Day, the Style-A& Table. R gee 


There being 146097 Days ix 400 Gregorian Years, or 3 Days lefs than in the fame Number of Years Fulian, 


¢ ohm S th Tee Gea t- 
In 19 Gregorian Years there will be 6939 14 34 48 0 == 69394,6075 SESS. 
But in 235 Synodical Months there are 6939 16 31 56 30 = 6939 ,688848 


— 


Hence the New or Full Moon goes forward 157 8 30 3081348 


in one Lunar Cycle, the Difference 


Whence, in about 233,56 Years Gregorian, if the Gregorian Year went regularly forward of the Fulian, as to the 
Month.day of each Account, a New or Full Moon would be advanced one Month-day, 4y the Lunar Cycle, in the Gregorian 
Account. But 12 Days completely are advanced in 2800 Gregorian Years. Aud our Table foews that the Number 
Days 3, 6, 9, 12, &Xc. should fland againf? 2200, 2900, 3700, 4400, Se. as they fland in the StyleeA& Table. 
And that g and not 8 fhould fland againf? 3600, 14 and not 10 again/? 3900, and 21 and not 20, againf? 6400, cor- 
redling the Errors in the Style-Act Table. 


Exampie. To find the Anticipation of the Lunar Cycle ia the Julian Account, for any Number of Years Jalian; 
/uppofe 2300 from the Year 1600, N.S.? 

As 310,7 Years : 1 Day :: 100 Years : ,322 Day, nearly; a conflant Multiplier for Hundreds. Whence 23x 
+322 =: 7,4 Days, or 7 neareft, required. 

‘The Gregorian Month-days being then advanced 18 Days forward of the Yuliax Month-days, therefore 18—7= 
11 Days, the Lunar Cycle is then advanced in the Month-days of the Gregortax Account, and not 10, as in the Styke- 


af Table, 
To find the Julian, Gregorian, axd Solar Years, or the different Accounts of Time, correfpontent to each other ? 


1400 Jul. Y= 14.00 Greg. Y's 4- 11 Days, the Gregorian Account of Time, 


EXampue. 
———— F104 18h 36™ 408, the So/ar Account. 


1400 Gr, ¥'8 + 1400 X 11 55 = 1400 
N, B. The Julian is then fhort of Dif — 5 23 
the Gregorian Account by 11 Days. of the Gregorian. 


zo (as by fab’) the So/ar Account is fhort 


By the above Rule the 4th and roth Columns are conflruaed. 
DE.WIMALS-} 
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Te ROYAL ASTRONOMER, 


DECIMALS of a DAY. 


| 


N. B. A Figure with a fine Stroke crofs it, denotes that the following Decimals repeat from thence ad infinitum. Aad a 


Dot (.) after any Figure, denotes that Decimal tobe correé. 
ge LS 


Hours. Minutes. SECONDS. 
i Decim. Min.} Decim. {| Muin.j Decim. Sec. Decim. Sec. Decim. 
1} 0,04168 1 | ,oo0694 | 31 | 021527 1 | ,0000o11s7%40 | 31 | »0003587g962 
2 | 0,08337 z | ,001383 32 | ,o22222 z | ,000023448 32 | 3000370370 
3 | 0,125. 3 | ,002083 33 | ,022918 3 | ,000034722 33 | ,000381944 
4 | 0,16668 4 | ,002777 | 34 | ,o23617 4 | ,000046796 34 | 5000393518 
5 | 0,2083% 5 | 2003472 | 35 | 1924308 5_| 10000578703 | 35 | ,coogosog25 
6 | 0,25. © | ,004168 | 36 | ,025. 6 | ,c00069444 36 | ,000416668 
7 | 0,29168 7 | ,cog86r | 37 | ,025694 7 | ,00008160785 | 37 | ,0004282407 
8 | 0,33333 8 | ,00555% 3020388 8 | ,00d092K92 38 | ,od0439$14 
9 } 375. 9 | 00625. 9 | ,00010416% 39 } ,000451388 
ro | 0,41668 10 | ,006944 _ -_ 10 | ,coc11s#40 429 | ,000462562 
air | 0,45833 pai ,00763$ Ir 90001273748 | 41 30004745270 
12 | O.56 1z | ,008333 12 | ,000138888 42 | ,0OO48611LY 
13 | 9,5416¢ 13 | ,00og027 13 | ,o0o1so4G29 | 43 | ,0004976851 
14 | 0,58332 14 | ,009722 14 3000162937 44 | ,000509259. 
EY ccd Sc _15_| 2010418 15 | ,000173610 | 45 | ,00052083 
16 } 0,6066¢ 16 | ,o1tii1y § 46 | ,031944 16 | ,ooo18¢ reg “46 . 90005324974. 
17 | 0,70833 17 | ,o1180g | 47 | 032638 17 | ,o001967592 | 47 | ,0005439814 
18 | 075. 18 jO125. 48 1933332 18 3000208337 48 | ,00csssscy 
19 | 0,79168 19 | ,01319% | 49 } 03402 19 | ,0002:49974 | 49 | ,00056717496 
zo | 0,83333 20 | ,013888 | so 3034722 20 | ,00023,148 50 | ,000578704. 
21 | 0,875. 21 | ,o1458$ | si | ,035418 Zt | 400024305 5 1 ‘| ,0005902 
22 | 0,91668 22 | ,o1s27% | 52 | ,o3611¥r 22 oes iae a : pee ere 
23 | 0.95833 23 | 019972 | 53 | :03680% 23 | ,0002662937 | 53 | ,0006134759 
24 | 1, 24. | ,016668 4} 54 | ,0375. 24 | 5000277777 54 | ,cov6z25. 
25 | 1,04168 25 | »01736% | 55 | ,038104¢ 25 | ,0002893g18 | cc -| ,ooofz6s740 
26 | 1,08333 26 | ,o1805¥ | 56 | ,038888 26 | ,000300925 50 | ,o0064sr48 
27 | 1,125. 27 | 201875. | 57 | ,039583 27 | 20003125. 7 | 1000659722 
28 | 1,16668 28 | ,o1944¢ | 58 | ,o40z77 28 | ,000324974 58 | ,000671496 
29 | 1,20833 “2g | 020138 59 | 2040972 29 | ,0003356.281 59 | 30006828703 
go | 1,25. 30 | ,020837%7 | 6o } ,04166¢ 30 | ,000347224 60 ' ,ooobgy tag 


=A TABLE of the Numer of Days trom any one Day in any.Mon1 4, to the fame Day in any other 
Monru tol. owirg. 


january 305 2 

February 33 365 28 
March 306 33 365 
April 275 30 334 
May 245 276 304. 
June 214 245 273 
july 184 215 243 
Augutt 153 184. 212 
September 122 153 181 
October 92 123 si 
November 61 92 120 
December 31 62 g0 


May. | June. 
120 151 
89 120 
Gr 92 
30 61 
365 31 
334 | 365 
304. 335 
273 304 
242 273 
haiti 243 
181 212 
rst 182 


July. JAuguit. 


meee | ef ef fl |] | |] SS 


122 


gt 


61 

30 
365 
334 
303 
273 
242 
212 


212 "243 
181 212 
153 184 
122 1$3 
gz 12 
Gr | 93 

31 G2 
365 31 
334 | 365 
304. 335 - 
273 304. 
243 | 274 


“WB. One Day mult be added when February of Leap-year comes between two Months. 
To find the Number of Days betaint December 1g, 1759, and July 24, following ? 

From December 19 to July 19 following, we find, to the Right, againft Dec. and under Yul, 213 Days, (alding 1 
for Feb. of Leap-year coming between) to which 5 Days more being added, (from 19 oak Say ae Sao 
218 Days required. 


EXAMPLE. 


Sept, | 


MEAN 
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Mean Morion of the SUN for Montus 
and Days, to Thirds of a Decrees, 
for correétly conftruéting Tasces, pag. 
5, 6, 7. 

ps,|Months} ie ene: 


EQUATION of the Pornrs of the Equirnoctrat, for the compu- 
ted Longitudes of the Sun and Moon, from the Mean EclpticOs - 
LIQUITY, 23° 28/ 30”, Alfothe Equar. of the M. tothe tr.Eclipti 
Ostiquiry. Together with the Aznual Prece/. of the Eaqu*. from 
the Nurarton of the Earth’s4xis, during one Revol. of the )’s 8, 
accor® to Dr. BrapLey’s Improv’. of the R. Odferu. at Greenwich. 


Arg. Lonetrupe of the Moon’s Node, from the Equinox. 


Apog.|Stars, 
“ott 


at 


Fan.-o]|-0 9 0 0 Oa alo o 


31jFeb. ‘o| 1 2 33 18 13) 5° 13) 4 17 D’s }Points |Vi.OblYIquity of the|M.ObIy Prec. o 
Marcho| 1 28 9 ir 261'9 56] 8 og oe (aunty i 
De April of 2 28 42 29 38 tg gliz 26 : 8 asf eae of Eels papas . cade Eq. P** of Eq*. 
{20|May o| 3 23 16 39 30/20 12|16 35 = : = 
4 28 49 57 42|25 25l20 52 |] 0 o|—o, oe 28 395 as 
5 28 24 7 44 30 28/25 1 Bd —2, eet a3 ee 
6 28 25 56135 42.29 19 - aoe eee 3375 Hes 
7 29 30 44 840 55133 36 Be cae +8 : 5 +355 
as 4 54 ol45 5837 44 25|—9,6 |+8,2 38,2]+8,2 
9 29 38 12 2alsa Ing , : : , 
10.29 12 22 a4lc6 14!45 13 a 23 28 3208 oe 
° 0 sg 8 20/0 10] 0 ae eS "IES. 
o 1 58 16 39] 0 20] o 16 te ee Pee a tee 
ee RO gy eho los, 20}—17,3|+5,8 3558 [45,8 
6 Z 5 se 2 6 a 6 - 25|—18,¢]+5,z 35.2 1+5,2 
jt 35 _ 41. 391 O SO) 0 sty | —19,6|+4,5 [23 28 34:5 |+4,5 
° 5 54 49 52/1 -o| 0 49 Fi Saray Sar ae ay lea s 
o © $4/58 48) 1 11/0758 rol|—21,2(+3,1 33.1 |t3,1 
é 5 a 1 35 : i ; 1 15|—21,8|+2,3 32,3 | 2,3 
5% 14 5 3 4 20] —22,2|-+1,6 31,6{+1,6 
cA Ik LT OE 25|—22,5 +o, 8 30,8 | +0, 
; O 10 50 31 ae 1 st ; 3: 3 o|—22,6|+o,0 {23 28 30, 2,0 
2} 0 IT 49 39'57| 2 + iceman Sa — 
13] 0 12 48 48 17} 2 ri] 1 47 fe ie re 284 ee 
eae aa Beane ee 15]—21,8|—2,3 27,7|—253 
S|O 1447 4 50] 2 31) 2 4 20|—21,2|—3,1 26,9 |—3,1 
1C] 0 15 46 13 16] 2 q2] 2 13 25|—20,5 |—3,8 26,2 |—3,8 
17] 0 16 45 21 36) 2 52] 2 21] 4 Of~-19,6)—4,5 23 28 25,5 |—a4,5 
18} 0 17 44 29 55] 3 2] 2 29 ~ §)—18,5(—5.2 | 24,8) —5,2— 
tof oO 18 43 38 15) 3 12] 2 37 10]—17,3 24,2 —5,8 
© 19 42.46 35] 3 22] 2 46 15|—16, 23,6 6,4 
O 20 41 54 55} 3 321 2 54 20]—14,5 2331 |—-6,9 
21 41 3 14) 3 4273 2 25|—13, 22,61—7,4 
22 40 IT 34) 3 52) 3 IN| e O/—11,3,—7,8 [23 28 22,2{—7.8 
23 39:19 $444 2) 3 19 }) ————}— 8 [—8s 
= eS Ed | a es aisles | ii: 
© 25 37 30 33] 4 231 3 35 15 21,3 |—8,7 
206 36 44 53] 4 33] 3 44 20]—3,9 23,1 |-—-8,9 
27 35 53 13) 4 43] 3 52 2cl—z2, 21, |~9, 
33) 4 531-4 OG c}—o, 23 28 21, |—o, 
3} 4_ 9 |! “Ton: Eq", to[Eq”. to|True Obli- /iEq" to [Annual Eg". to.Long. 
© 33 18 s2l 5 33 £07 D’s {Points [M.Obl./quity of the {M.Obly}Prec. offPoints | y*s 
Correct Consrruction of Tab. p. 5, 6, 7. &__ fof Mq*Jof Ecls.[Ecliptic. of Ecl< jg. Plof Eqx| 2 


Ex, The Long. js Q being 43 109 4x! rol, The Sun and Alcon*s computed 
Longitudes (from the mean Ecliptic Obliquity) 103 23° 44! 46/, ando® 2090 251 
20!, refpedtively, to find the © and Ds corre? Places fer the trug cliptig Obiguity , 

© comp, PL D comp. Pl. 

ro? 23° 34/ 464% 3. 03 20° a4! aol 
B42 38 By the Argument, Equation —~17_,, Equation 17 
Sa | E318 2 37]! Correct Place @ 10-2) 3429+ Dus 0 20 27 9 reguived, 
Odteber 19 19°87 48 32 slag 10l40 21 True Eeliptic Obliquity 5. 4. 23° a8! agi? a ont the fame Pofition of the 
&c, Annual Precefiicn of the Equine . . 6 49 Y's Q. 


K Radica} 


May | 3 28 16 39 30]20 12/16 35 
3° |_2 79 34 9 52] 5 314 9 


| May 30 4+ 27 §0 49 22/25 15|Z0 44 
| October | 8 29 4 54 Olas 58137 44 


34° The ROYAL ASTRONOMER 


so 7 wi{Ts © F wys Oo Ff 


On ST — — a 
M. Pla. p. [aoe d.| M. PL &. 


9 27 24 19) B. 17001 6 § 53 71 9 27 37 10] § 16 44 13 
53) 2 6 47 22] 6 5 4 2qfit 25 49 6 1]t0 15 2 10}tr B t7 Of 427 24 30 


‘o 18 56 sif 4 8 4 47 


544 6 16 10 26| 7 15 44 15 
6 1-29 36 42| 3 18-45 3 


; 5§{10 25 33 30) 8 26 24 


7 2 49 18 


——: 


B13 35 49 


B. 1656] 3.18 7 8]10 7 10 37{ 9 27 46 40 B. 1704 3 10 23:13} 2 29 22 19 
57) 7 27 30 11)1t 17 50 271 9 8 27 3 5 42t 3 3f 210 2 27 
-58| 0 6 53 15] © 28 30 18] 819 7 20 6 6 1 42 54] 1 20 42 44 
col 4.16 16 19] 2 9 10 gf 7 29 47 36 7 712 22 45 EF I 23° «0 

B. 1660| 9 8 49 57} 3 19 56 40] 7 10 24 43 B. 1708 323 9 16/012 0 7 
61] 118 13 of § 0 35 30f 621 § © 9]. 10 349 G{It 22 4o 24 
62] 5 27 36 4] Gtr 16 zaf 6 1 45:17 - Iof 41°14 28 67j)51 3 20 41 

Fe 63{10 6 sg 8] 7 21 56 2] 5 12 25 33 1 oz 8 48|10 t4 © 57 

B. 1664] 2 29 32 46] g 2 42 43] 4 23 2 40 B. 1712 2 § 55 19] 9 24 38 4 
651 7 8 55 49] 10 13 22 33] 4 3 42 57 131 3 316 35 9] 9 § 18 21 
66l11 18 18 g3hit 24 2 24) 3 14 23 :«14 14] 7 427 15 of 8 15 58 38 
i i A A Pee cP a | me 2 OR A 2 PO a 8 dR 

B. 1668) 8 20 15 35] 2 15 23 46| 2 5 40 37 B. 1716] 4 28 49 23] 7 18 qi 221 7.7160 1 
69] © 29 33 338] 3 26 8 36} 1 16 20 54 171 9 8 12 26] 8 29 21 12] 6 17 56 18 
7ol 5 9 1 42} 5 6 48 27] O 27 1 Uk 18] 1 17 35 30J10 10 t 3} 5 28 36 35 
7t] 9 18 24 46] 6 17 28 18] 0 7 4t 27 19] § 26 58 g4}tt 20 go 54} 5 9 16 51 

B. 16721 2 to §8 24] 7 28 14 gojrt 18 18 34 B, 172z0]10 Ig 32 12] § a 27 25) 4 19 53 58 
73} 6 20 21 27| g 8 54 39}10 28 58 51 21, 2 28 gg ss} 2 t2 7 15] 4 © 34 15 
74) 10 29 44 31} to 19 34 30]10 9 39 8 221 7 8 18 19] 3 22 47 Of 3:11 14 32 
7513. 9 7 35| O © 14 21} 9 20 19 24 2z3yEL 17 41 231 § 3 26 SF 2 21 54 48 

B. i070] 8 1 4t 13, 1 at o 52] 9 0 56 31 B. 31724] 4 10 15 1) 6 14 13 25] 2 2 31 56 
77], Ot 4 16] 2 21 go 42] 8B t 36 48 25] 8 19 38 41 7 24 53 381 1 13 12 12 
78) 4.20 27 20f 4 2 20 331 7 22:17 § 20] 929 I 819 5§ 33 9f[ 9 23 52 29 
79| 8 29 50 24) 5 13 0 24) 7 2 57 21 27] 5 8 24 12/10 16 1300 0 4 32 45) 

B. 1680] 1 22 24 2] 6 23 46 55] & 13 34 28 B. 1728f10 0 57 soltt 26 59 31 TL 15g 52, 
81] 6 1 47 5] 8 4 26 45] § 24 14 45 z9| 2 10 20 I 7 39 21 10 25 So Qg) 
Bzjto 11 10 gf 9 15 6 36] 5 455 2 30] 6 218 19 12 10 6 30 26, 
83] 2 20 33 13410 25 46 27] 4 15 35 18 31, to 3 28 59 3! 9 17 10 42) 

B. 1684) 7.13 6 sr} o 6 32 58) 3 26 12 25 ft B. 1732) 3 5 9 45 34) 8 27 47 49) 
BoJtt 22 29 Sq] 1 t7 12 48] 3° G6 52 42 53) 8 6 20 25 
BO] 4 1 52 5h} 2 27 52 39) 2 17 32 59 34] 0 Sor 5 
87} 8tr 16 21 4 8B 32 30} 1 28 13°15 ; 35} 4 9 11 45 6 

B. 10s0f 1 3 49 40] § 19 19 1] Lt 8 50 22 B. 1736 9 10 22 31 
89} 5 13 12 43] 6 29 58 51] 0 19 30 39 37} 1 Oo 3.41 
90] 9 22 35 47] 8 10 38 42] 0 Oo 105 381 6 113 gt 
gt 2 I 58 5! 9 21 18 33 It 10 §t 12 39 to 2 24 31 9 

B.  16g2] 6 24 32 29]11 2 5 4)10 zt 28 19 B. 1740 4 § 17 40 
93} 3.55 32] O12 44 s4fto 2 8 36 41 5 15 $7 3° 
94+] 3.13 18 36) 1 23 24 45] 9 12 48 53 42 6 26 37 21 
95|7 7 22 41 40] 3) 4 4 36) 8 2329 9 43 877 32 

B. 16964 0 15 15 18] 4 1g 51 7] 8 4 6 16 BL, 1744 9 18 3 43. 

O71 4 24 38 arf § 25 30 571 7 14 46 33 45 10 23 43 33 

98} 9 4 1 25) 7 6 10 48} 6 25 26 so 46 Oo 9g 23 24 

ggl 1 13 24 29] 8 16 50 391 6 6 7 6 47 ' 20 3°16 

Be 1748 3 © 49 46 

x 49 4 11 29 36 

LUNAR TABLES. 50 5 22 9 27 


B. 


Gregorian 


_ Radical. Mean PLACES of the MOON, from 1752 to 1352, New STYLE. 


M. Pla. D. 


Style. so 4 & 


1768 2 


3 10-48. Ig 
19 41 22 
26 


30 


15 
19 
2 21 43 57 

6il7 1 7 0 
1h 30 30 4 
3.19 53 8 

8 12 26 46 

© 21 49 49 

66) 5 1 12 53 
71.9 1° 35 57 
3. 9 35 
6 12 32 38 

10 21 55 42 
1 18 46 

24 
27 
31 
35 
13 
16 
20 


24 


5 29 47 
EEL ale kes 


ros &f 
11} 


and NAVIGATOR. 


M.PI. Ap. D. 
6 o ¢ Ua 


8.12 22:17 

23.2 79 
3 41 58 

14 21 49 

25 8 20 


16 28 1 

27_ 7 52 
7 $4 23 
18 34 13 
14 4 


O DWI HP WN ORY BDNin pe =1o —o 


40 26 
1 20 16 
o 7 
39 58 

3 26 29 
6 19 
46 10 
5 26 1 


19 FI 44 38 
Il 22 24 28 
13 419 
2 13 44 10 
3 24 30 41 
5 5 10 31 
6 15 50 22 
7 26 30 13 
9 7 16 44 
10 17 56 34 
re 28 36 25 
ttt q 16 16 


220 2 47 
+ O 42 37 
5 il 22 238 
6 22 2 19 
8 2 48 50 
9 13 28 40 


5 48 10) 


M. Pla. &. 
s of & 


8 1 32 31 


53 55). 


21 3 
58 
38 
18 
159 
tr 12 36 7 
10 23 16 24 
to) 63: «56 41 
9 14 36 57 
14 
54 
a4 
t+ 


00 = =I NWWDA INN QDYINNOO 


For Advantage uj taking out rhe Numbers after January 
and February, Uiflextile Years Places are advanced a 
Day's Mocsrwx, in both Styles, correfpondent to the mean 
Noon of January the vf. 


Gregorian 
Style. 


180c 


& 


M. Fla. D, J M.FL.Ap. D. 
So 7 #}s o 7 BF 
1 § 41 32] 2 LZ 28 12 
315 435] 226 8 2 
7 24 27 390, 4 6 47 53 
Oo 3 50 43] § 17 27 44 
4 26 24 21] 6 28 34 15 
9 5 47 24, 8 8 s4 5 
I 35 10 281 9 19 33 56 
§ 24 33 32f1t 0 13 47 
1017 7 to] O11 0 18 
2 26 30 13] I 21 40 8 
7 § 53 17] 3 2 19 59 
tr 45 16 21] 4 12 59 50 
4 7 49 59] 5 23 46 21 
81713 21 7 4 26 41 
o 26 36 6} 815 6 2 
§ 5.59 10} 9 25 45 53 
9 28 32 g8fir 6 32 24 
2 755 gi] O17 12 tg 
6317 18 gc] 1 27 52 § 
10 26 41 co} 3° 8 31 56 
3.19 15 37| 4 19 18 27 
7 28 38 go} § 29 58 17 
o 8 1 44] 7 10 38 8 
4.17 24 48] 8 21 17 59 
9 9 58 26/10 2 4 30 
1 19 25 29/11 12 44 20 
5 28 44 33] © 23 24 11 
to 8 7 37|_2 4 4 2 
3 O 40 351 3 14 50 33 
7 10 4 3B) 4 25 30 23 
ti 1g 27 22| 6 6 10 14 
3 28 50 26{ 7 16 50 ¢ 
8 25 24 4] 8 27 36 36 
1 047 7/10 8 16 26 
§ 10 10 yifair 18 56 17 


ORoclw man 


I 
6 
° 


xa mulno 


| eeterarennea eens fl oomemarenemnrtenentnieee cen | syesenntmuneaeee ee vee 


10 27 41 24 
10.8 21 40 
9 18 58 47 
8 29 39 4 
8 10 19 21 
720 59 37 
7% 36 44 
61217 1 
5 22 57 18 
5.3 37 34 
4 14 14 41 
3 24 54 58 
3 5 35 35 
216 15 31 
126 52 38 
17 32 55 
O 18 13 12 
tr 28 53 28 
IT 9 3° 35 
10 20 10 52 
10 o ct 9 
Q il 3r 2g 
8 22 
8 2 48 49 


——— 
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Ss JANUARY. ” FEBRUARY. - MARCH. 
&|{M. Mot. D Ap. 8 retr. || M. Mot. D Ap. | @ retr M Mot. Dd Ap. & retr. 
an So ee car | Cee] | CCC Ae a A CN 
1] 013.1035) 09 6 41] 0 311 z 1 38 41] 3 33 54] 1 41 41 210 35 «Z| 6 41 4] 3 10 38 
2) 0 26 21 10] 0 13 22] o 6 ari} 2-14 49 16]: 3 40 35] 1 44 52 z 23 45 36| 6 47 45) 3 13 49 
3} § 9 31 451920 3) 0 9 321) 2 27 59 5 347 10[ § 48 2 3° 6 5 12] 6 54 26] 3:17 © 
4] 1 22 42 20 o 26 44] 0 12 43] 3 11 10 26] 3 53 57] 8 51 13 3.20 6.46 7 ' 7] 3 2018 
_5|_2_5 $2 55) 0 33 25}. © 15 53 3.24 21 11 4 © 38] 1 54 24 14 3 57 21 77 48) 3 23 21 
S\2 19° 330/040 6|019 4{ 4 7 38 36) 4 7 19] 1 57 34 || 4 19 27 571 7 B4 30 3 20 32 
o] 3 214 5] 0 46 47] 0 22 14 4 20 42 11] 4.14 Of 2 0 44 4 29 38 32) 7 21 11) 3 29 43 
8| 3 15 24 40] 0 $3 29] 0 25 25]) 5 3 52 46] 4 20 42] 2 3-55] 5 12 49 7) 7 27 50) 3 Se 5S 
o| 3 28 35 15] 1 9 lo o 23 36] 5 17° 3 211 4 27 23, 2 7 4 5 25 59 42|.7 34 32] 336 4 
10 4 18 45 50 § 6 51{ 0 31 461) 6 0 13 56 334 4] 2 10 16 69 10 1717 41 1313 39 14 
1] 4 24 56 25| 1 13 32] © 34 57]] © 13 24 31) 4 40 45] 2 13 27 6 22 20 52) 7 47 54) 3 42 25 
12 5 8 7 | ¥ 20 13] © 38 6 26 35 61 4 47 26] 2 16 38}} 7 § 3! 27 7 54 35| 3 45 36 
13] 5 21.17 35] § 26 54) 941 181 7 9 45 411 4 54 7| 2 19 49 PIB. g2 2) 8 817) 0.48 48 
14) 6 4 28 10] t 33 35] © 44 29]] 7 22 56 16) 5 © 48] 2 22 59 8 1 52 371 8 7 58) 3 51 56 
15] 6 17 38 45 1 40 16] 0 47 40|| 8 G 6 51] 5 7 29] 2 26 10 Sis 3 12' 8 14 390) 3 55 8 
16] 7. © 49 20] 1 46 57] 0 50 50 8 19 17 26] 5 14 10] 2 29 20 8 28 13 47; 8 24 20 3 58 17 
17] 7.13 59 55} 1 53 38 °o 54 If] g 2 28 1] § 20 51} 2 32 31 g 11 24 22; 8 28 1) 4 I 2g 
18! 7 27 10 301 2 0 I9} 0 57 III] g 15 38 36) 5 27 32} 2 35 41 9 24 34 $7) 8 34.42) 4 4 39 
19] 8 10 21 g| 2 7 Of I O 22 g 28 49 11] 5 34 13] 2 38 52 |] 7° 7 45 321 8 41 231 4 7 49 
20| 8 23 31 41] 2.13 4t] 1 3 33}10 11 59 46] 5 4° 55 242 21/10 20 56 7) 8 48 4/4 tt o 
z1| 9 6 42 t5| 2 20 22} } 6 43]]10 25 10 21] 5 47 36] 2 45 13S 4 © 42) 3 54 40] 4 14 11 
22| 9 19 52 51| 227 41% 9 Sa4iitr 8 20 56) § 54 17] 2 48 24 1s 17 17 17| 9 1 28) 4 47 21 
23}10 3 32 233 45) 1 63 Silt 2t 3t 31} 6 o §8) 2 Sk 35 0 027 52/9 8 8] 4 20 32 
zglto 16 14 11 2 40 26 116 15 o 4 42 61 6 7 39] 2 54 45 © 13 38 27; 9 14 49} 4 23 43 
2g|10 29 24 36] 2.47 7) 1 19 2611 0 17 52 41) 6 14 20] 2-57 56 o 26 49 2) 9 21 30) 4 26 54 
26l11 1235 11] 253 48| 1 22 37) tt 317] 62r 113 8 7H! 9 59 37, 9-28 ti) 4 30 «5 
2q{st 25 45 461 3 0 29) 1 25 471 1 14 13 52 6 27 42] 3 4 171) T 23 10 12) 9 34 52 4 33.15 
28| 0 8 56 21{ 3 7 10] t 28 58) 1 27 24 26 6 34 231 3. 7 28 z 6 20 47} 9 41 33) 4 36 2¢ 
29/ 0 22 6 56] 3.13 St] 1 32 9 ———— |] 2 19 31 22) 9 48 14) 4 39 37 
30] t 5 17 31f 3 20 32 1351 In Leap Year peruaerie Nan Day 3 241 571 9 $4 55] 4 42 47 
fooner in January and February. 3 15 52 32|10 1 36| 4 45 $7 


Mean MOTIONS of the Moon, for Months and Days, to Thirds of a Decree, for the correét Conftruction of 
the above Monthly Tables. 


M. Mor. ))-|M. Mor. M. Mot. )- M. Mur. Ap. p.|M Mot. 3p. - 

Days. | Months. TT |e Days} | sn 
oe | — | ——---—— } - nim 

jan. ° o 0 0 0 010000 00090 0 0 1 0131035 119 © 641 4/0 Oo 4m 38 

47 Feb o 118 28 5 43/0 3 27:13 9] ° 1 38 29 48 2 | 0262110 3f 0 O13 22 8] 0 oO 6 26 1b 

59 | Mare 0 1 27 24 26 22] 0 6 34 23 71° 3 7°27 4O 3 1 93845 4] 9 020 3:12) 9 O 9g 3155 

go | Apr. 0 | 415 $2 32 s] O10 3 40 17] 0 4 45 57 28 4 12242 20 §] 0 © 26 44 16] oO © 12 42 33 

120 May o | 4 21 10 2 47) © 13 22 222) o 6 21 16 38 5 | 2 § 5255 7} 9 0 33 25 21) 0 0 35 53:11 
rsx | June o | 6 9 48 8 30] o 16 49 21 32] 0 7 59 46 26 6] 219 33° o 0 40 2s} © O19 3 5° 
re | July o | 7 14 55 39 12| 0 20 9 53 381 0° 935 5 35 7 3. 2%4 +§ FO} O © 46 47 29] O © 22 14 28 

aia Aug ° 93.2344 55] © 23 a7 6 47 OIF 1335 23 8 4315 24 40 rt OO 5 28 33/0 O26 26 bh 
34g | Sept. 10 ]t0 21 51 50 42] 027 4 19 $7) O12 52S iI 9 | 328 35.15 12] 9 + © 9 38] 0 © 28 435 45 
273 Otto o {11 27.970 20] 1 0 24 52 3) 0 14 27 24 20 10 |] 4.311 45 50 14] © 4 6 50 42/0 © 31 46 23 
304 | Nov ° 1154727 41 1 3 52 § 12 o 16 § 54 8 11 | 4 24 66 25 15} O 1 13 32 46] 0 © 34 57 3 
334 | Dece c | 220 54 57 46f 1 7 12 397 184 0 17 41:13:97 | 5 8 7 O17) © 420 12 So} oO o 38 7 40 


ae 
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Mean MOTIONS of the MOON, for Montus and Days. 


9 _ tAPRIL. M A Y. JONE, 
#1] M. Mot. ).}| Apog. & retr. M. Mot. ».4 Apog.  retr, 
2s oo fF Fo 7 lo 7 WT sO 7 WO 7 #\-—T 
13:29 3 7/10 8171449 8H 5 4 20 37 6 24 27 || 6 22 48 43{86 50 3) 0 2 
2] 4 12 13 42/10 14 581 4 52 18 || 5 17 34 12 6 27 38]1 7 5 59 53117 2 44} 8 6 
3] 4 25 24 17/10 21 39] 4 $5 30] 6 0 41 48 6 30 49 |} 7 19 9 53]'7 9 24, 8 9 
4] 5 8 34 52]10 28 21] 4 58 gol] 6 13 52 23 6 34 off 8 2 20 28417 16 5{ 8B 12 
54 § 2t 45 28)10 35 1] § 1 so]] 6 27 2 58 6 37 rofl 8 15 31 3487 22 26] 8 Ic 
6] 6 456 3119 41 42] 5 5 1 7 10 13 33 6 40 20f] 8 28 41 33417 29 27] 8 18 
7} 618 6 38]10 48 24] 5 8 12 7 23 24 6 43 31]] g it s2 13417 36 gf] 8 22 
8{ 7 1 67 1380 55 5] 5 1% 22 8 6 34 43 6 46 4z2]}1 9 25 2 49417 42 50] 8 2z 
Q| 7 14 27 47/18 1 46 5 14 33 8 19 45 18 6 49 52 }i10 8 13 24157 49 31] 8 28 2: 
1o] 7 27 38 23/18 8 27} 5 17 44] 9 2 55 53 6 53 3hl10 2t 23 sotr7 3% 12} 8 31 32 
Ti] 8 10 48 58/11 156 8] 5 20 54 9g 16 6 28 6 50 agfiit 4 34 34]'8 2 53] 3 34 24 
12] 8 23 §9 32/11 21 49] 5 24 6 929 17 3 6 59 2s|lts 17 45 Qlit8 g 24} 3 37 
131 9 7 10 Bits 28 30] 5 27 16]f 10 12 27 38 7 235]) © o 55 44418 16 ro] 8 qi 
14/ 9 20 20 43/18 35 II] 5 30 27 ff 10 25 38 13 7 § 4. o 1g 6 1Gf18 22 566] 8 44 16 
1s{10 3 31 EZ] an 4 52] 5 33 37 (J rt 8 48 48 7 8 5e]] 0 27 16 54]13 29 2BE 8 47 2 
nb]10 16 qt S2, at 48 33/5 30 4d rk 2t og 23 712 7 L 10 27 29418 30 13] » 50 37 
i7}io 29 52 28/11 55 141 5 39 SGI} O&O 5 «9 58 7 15 18 123 38 4418 42 sy} 8 53 40 
lit 13 3 2112 « 65] 5 43 Qif oO 18 20 33 7 18 254] 2 © 48 39]18 49 41] 8 56 sx 
tg{ri 26 13 38/12 8 36] 5 46 20 ror 31 8 7 21 344] 2:19 59 14418 56 21] g 0 
ZO, O 9 24 131/12 15 17) 5 49 3) 114 41 43 724 SCH 303 9 40719 3 21 9 2 20 
zi] © 22 34 47/12 21 594 5 52 41 127 52 18 723 Off 3:16 20 25/19 9g 44] y v& 30 
22] 1 § 45 23/12 28 40] 5 55 53 2 an 2 54 7 3 11 3 29 31 Cig 16 astg 9 41 
23] 138 $5 57/12 35 2115 59 3 2 2413 28 7 34 22/1 4.12 41 35ft9 23° 6 9 F2 v1 
24] 2 2 6 33/12 42 216 214] 3 7 24 3 7 37 3211 4 25 «52 «fig 29 47] 9 16 
25| 215 17 8/12 48 43/6 5 24 |f 3 20 34 38 740 4341 5 9 24 fig 3-28 9 19 13 
26] 2 28 27 43112 55 24) 6 8 35]1 4 45 13 7 43 54] 5 22 13 59/59 43) Qi y «4 
2713.11 38 17/13 2 5] 6 11 4g if 4 16 55 48 747 4]) © 5 23 s4]19 49 50] 9 25 
28| 3 24 48 52/13 8 46/614 5611 5 © 6 23 7 50 15 Tf 6 18 34 2uf19 56 31] 9 28 
291 4 7 §9 28/13 15 271618 6] § 13 16 58 753 25] 7 1 45 4f2z0 3 12] 9 31 
30] 4 21 10 34/13 22 8] 6 21 17/1 § 26 27 33 759 3° 7 U4 58 3uf20 9 $4. 9 35 
31 1 6 9 38 &116 49 7 5:1 46 ; 


Atlan MOTIONS of the Moon for Days, to Thirds of a Deeree, for the correct Conftruction of the above 
Monthly Tables, continued. 


Days M. Mor Ap. ye |M. Mot. 33°) 1 Days | —MMot. Dp Mi Mor, Ap. ye Mi Mor Det 
5 Oo Ff fhe os. oO f Yow ee ee ee 8 PoP ww fh ye Pp 
13] § 2137 35 18 | 0 1 26 53 54 | © © 41 18 x8 23 | 10 3 2572 | © 23349360 343 gar, 
14 6 428 10 19 © § 33:34 58 | 0 © 44 28 56 24 J 10 16 14 0 33 oO 2 40 25 40 Oo 110 15 ¥9 
15 | 6 17 38 45 21 o 414016 3 | © © 47 39 35 25 | 10 29 24 35 35 Oo 247 644 | Oo 45 19 26 58 
16 7 © 49 20 22 o 146 57 7 | 0 © 59 50 13 26 | rt 12 3g 10 34 Oo 2 $3 47 49 Oo 1 24 36 36 
17} 7-313 «50 55 24 oO 4% 53 38 31 o 0 4 OG 27 fort 23 45 4s 38 o 3.9 263) Oo 12g 47 ry 
18 | 727 103025 f o 2 O10135 | o © 57 18 2 28 o 8 5020 39 f° 3 7 9 $7 | O 1 28 57 53. 
19 [| 8 yo 2x 5 26 o 2 7 019 | oO 1 O22 8 2 o22 65, qo Oo 44351 4 Oo 1 32 8 31 
20 | 8 2341 40 28 | o 213 41 24 | o 1 3 32 46 3° ¥§ 37 3042 | O 320 3a § | O 1455 19 9 
an 9 64215 29 | o 2 2022 28] 0 1 6 43 24 3t 11828 5 43 © 32713 9 | 9 F 38 29 48 
22 9 19 52% 50 40 Oo 227 3 32 o © 9 $4 3 
EXAMPLE of the correét Conftruction of the above Monthly Anpult 9 3 73.44 55 [ 0 2337 G47] OF 1a 35 23 
Tables, Days2o J $23 31 go 28 | o 2aigarea | o 1 4 42 8 
§ 26 552623 lo2s 5048 rr | O12 17 8 g 


Nearly the fame, as by the uppermoft Table. Augult 20 
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Mean MOTIONS of the MOON, for Monrus and Days. 


AUGUST. |) SEPTEMBER. 


& {Mean M. D.[ Ap. Q retr. Ap reir. 8 retr 
ae ore ee ee Oa oT ao TT od 
1] 7 28 6 14]20 16 34] 9 38 17 9 16 34 20 Ir § y12z 55 37 
2] 8 1t 16 49}20 23 15] 9 41 27 9 29 44 55 tr 3833 1127 17 4alr2z $8 27 
3{ 8 24 27 24[20 29 56] 9 44 38 || 10 12 55 30]23 57 1O}tt 23 BH o £ 23 36/27 24 23/13 4£ 38 
419 7 37 59420 36 37] 9 47 49 |} 10 26 6 5)24 3 sojit 26 38]! o 14 34 11f27 31 3183 4 49 
5 | 9. 2otd) 54) 20 5 U8) 0250589 et oe 40 11 29 29l) © 27 44 46/27 37 45/13 7 59 
| G[to 3 59 «9120 49 59] 9 54 10 f IE 22 27 15 1Z|II 32 4o}} & 10 55 21/27 44 26/23 12 10 
7410 17 9 44420 56 411 9 $7 20 || © § 37 50 53)" 35 Sol} t 24° § g6l27 58 7113 14 20 
8ftr 0 20 19f/2t 3 22/110 oO 31 o 18 48 25 35/15 39 1 2 7 16 31l27 57 48[13 07 31 
gof1t 13 30 s4f2t 10 3410 3 42 1 159 © 16}11 42 5211 2 20 27 6/28 4 29|13 20 40 
Hofrr 26 41 30]2r 16 44/10 6 52 1g 9 35 S7{f4 45 224 3 41/28 Tr 10/13 23 ¢2 
til o 9 52 sf2t 23 25{10 10 3 I 28 20 10 48 33] 3 16 48 16)28 17 s1\13 27 3 
12] 0 23 2 40f2t 30 6) 10 13 34 21% 30 45 5' 44) 3 29 58 51/28 24 32/13 30 14 
3) 1 6 13 1S f2t 36 47f10 16 24 2 24. 41 20 54 54] 4 13 9 26/28 31 i3lt3 33 24 
14] 1 19 23 SO}21 43 29}10 19 35 3 7 51 55 58 $i) 4 26 20 1128 37 s4ir3 36 35 
1s] 2 2 34 25{2t 50 glio 22 46 ff 3 21 2 30 116) 5 9 30 36 13°39 46 
161 2 15 45 Oj2t 56 50}10 25 56 4 433 5 4 261 ¢ 22 qt 811z8 51 16|13 42 56 
i7] 2 28 55 35)22 3 31/10 29 7 4 17 23 40 7 37 6 § 51 46/28 57 s7it3 46 “7 
18] 3 12 6 10}22 10 13} 30 32 17 5 O34 15 10 47/1 6 19 2 21]29 4 38113 49 17 
19} 3 25 16 45}22 16 53]10 35 28 5 13 44 50425 44 IZ 13 §8/} 7 2 42 57/29 1t I9]13 52 28 
20] 4 8 27 20)22 23 35)10 38 39 § 26 55 25]}25 50 47]12 17 Ol] 7 15 23 31129 18 O13 55 39 
2uf 4 21 37 55122 30 16/10 41 49 6 1c 6 O}25 57 z9)1z 20 19} 7 28 34 7\29 24 42|13 58 49 
22} § 4 48 30/22 36 571/10 45 Oo 6 23 16 35426 4 1ojiz 23 30] 8 12 44 gtlzg 31 23114 2 0 
231 5 17 59 5$|22 43 38}10 48 IF 7 © 27 10}26 10 51}12z 26 4o 8 24 55 16 14 5 11 
24, 6 1 9 4o}22 50 Igf1o st 21 7 19 37 45|26 17 32/12 29 SII| g 8 § si}z9 44 4sltg 8 21 
25] 6 14 20 15]22 57 o}10 54 32 8 2 48 20}26 24 13}12 33 2}} 9 21 16 26}29 gt _26]14 11 32 
26) 6 27 30 50123 3 41j10 $7 42 8 15 58 55}26 30 s4)r2 36 13}}10 17 27 «1129 58 714 14 42 
27} 7 10 41 25}23 10 22)Ir O $3 8 29 9 30}26 37 35112 39 23110 17 37 36130 4 48\¥4 17 53 
28] 7 23 52 Of23 17 4/11 4 4 9 12 20 5126 44 16)12 42 34411 0 48 Ii{Zo 1 2glig 21 4 
294 8 7 2 35/23 23 44f01 7 14 9 25 30 40]26 50 s7]12 45 43/11 13 58 46130 18 1o[t4 24 14 
30] 8 20 13 10]23 30 26] 11 10 25 Wo 8 41 5426 57 38/52 48 sofia 27 9 26:30 24 g2lt4 27 24 
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-~ 
wr 
Lad 
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20,92 $2 SH From Sept. 27, the Motion "s Apogee is ex- 
préfjed in Degrees for Sig, and Deg. 


3tf 9 3 2345123 37 7! Et 13°35 
EXAMPLES. 
To find the Mean Place of the Sy, Apogee and Node, for O&ob, rath, ot Noon, 1772 N.S» 


tr 16 32 327 4 42 16 


1 45 4 mS 5 33 


° 37 $7 36) © 39 46 43) required, 
EXAMPLE II, 
To find the Mean Place of the }), Apogee and Node for O&tob. xf, at Noon, 1772 0. Se 
0. S. Year 2700. Ié 5 58 | 9 27 37 10] 5 16 ga ¥3 


Ap, 8 
2 Q ‘ ny 8 ° ’ “ | 


a °o a uw 
N.S. Year 1772. 17 23 §2 24) 
Mot, O€toh. 12. [5 5s 16 25 
“TN. S. O&ob. 32) 37726 {o 29 8 45 


Mot. Years 72. 7259 421 3 3g 48 saiso 12 36 54 
Mot. O& 1. |o to 39 56/0 30 32 32 14 vs =) 
10270-7430] — 


TOUR et Neereperreeent Ce, SEN 
O.S, Udtob. 31,1772. fa 29 8 aslo 317, $7) 96) © 19 36) ggfrequired, 


Mean 
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Mean MOTIONS of the MOON for Monrus and Days. 


OL TOBELR. NOVEMBER. DECEMBER, 

Mot Ap.) & retr. De», Ap. | & M. Mot 
3s 8 4 a s 0 Ff 7] ; 
© 10 19 56]30 36 3 4 § 19 18 
© 23 30 31 46 3.17 16 7137 25 59 
1 6 $7 4 0 26 42 32 40 
bg 8 413 37 17 39 21 
2 3 18 4 26 47 52 6 2 
216 29 5 9 358 27137 52,43 
2 29 39 5 73 9 59 25 
3 12 50 6 6 19 37 6 6 
3 25 6 19 30 12 12 47 
4 8 59 I: 7 2 40 47 19 28 
4. 22 22 715 51 38 20 9 
5 5 33 729 ~«21 5° 
5 18 43 8 12 12 38 39 31J]18 22 
6 1 54. 8 25 23 38 46 12/18 25 
6 14 5| 9 8 33 38 §2 53118 28 
6 27 15! 9 21 44 34] 13 32 
7 1k 26 TO 4 $4 52 5718 35 15 
7 24 24 36; 190 18 ¢§ 56418 38 25 
87 47 Ir 1 16 37118 41 36 
8 20 58 11 14 26 18/18 44 47 
9 3 15 34 8 11 27 37 OF 1S 47 
9 17 15 37 19 Oo 10 47 41718 51 
10 oO 15 40 29 © 23 58 22/18 54 
10 13 15 43 40 1 7 8 3/18 57 
10 26 15 46 s1 1 20 19 44/19 © 40 

9 44 31 t 2 330 8 25719 3 
112255 6 15 53 12 2 16 40 43 6/19 7 
o 6 § 41 15 56 22 2 29 51 18 47119 10 1 
0 19 16 16 15 59 33 313 «1 53 z8}19 13 
1 2 26 51133 2 44 3.26 12 28h 4 39/19 16 
11S 37 27133 52 5 5 54 4.9 23 3140 39 50189 


Motion of Moon's Apogee, in this Page, for Signs and Degrees is expreffed in Degrees. 


RapicaL Mean Praces and Mor:ons of the Moon, from feveral AurHoririzs. 


M.P1.Q ).(M.PL pa@|M. Mot. ) )M.Mot.Ap.iM. Mot. Q|M. Mot. a 
Julian Style. VJulian Style.j Julian Style.Jin 100 Julian] ) in 1co | pret.in 12319) in 100 
Jan. o. 1701.1 Jano. ror Jan.o.1701.) Years, Jul. Years, |Jul. Years, r.{ful. Years, 
so 7 fils oO 7 This Oo 7 W]s 0 @ Wle 0 7 ws 0 7 | sO 0 Ww 


44 rb rgf10 7 § ou djaac Newton's latt Ediion 


M.PLAp. ). 
According to 


s 0 ‘ a" 


¥O 1g 21 Ofat 8 20 Off 27 24 2010 24 37 2U10 7 50 2513 1g 81 15; 


Garenwicn} Onsrrva Tor y. 1336 Revol. | r1 Revol. | 5 Revol. ~ [1236 Revol. | Priveipiia. 
30 15 20 Oftr 8 20 af¢ 27 23 20)0 24 36 2g7]10 7 $0 2513 19 11 15lg 14 41 T5\t0. 7 4 scfso”! Ur. Ld. Haley's "Vables. 
fo rg 2b tofrt 8 1g og 27 24 Golo 24 37 17] Same... [Gremnw. | Ouserv. |... 1G fGCuel Morrts, AL. AWLR, 


Tobias Mayer, of Goering: n, Ge - 

many, trom his ‘Tables, 
tr 8 6 3014 27 26 20/0 24 35 Syf10 7 50 2513 19 rt 3514 1g 11 15/10 7 4 25|Leonard Euler, ot Kerlin, Prujie, 
‘ F.R.S, trom his Tables. 


Thomas Strect’s Caroline Lables. 


dix 8 17 5214 27 28 32J0 24 32 710 7 52 20]3 19 ET ISlt 14 41 3510 7 6 33 
Parts Onserv. 


Lon 


|e 


10 15 10 30] ta 3 5 oOf4 27 18 3olo 24 36 giro 7 48 4513 19 10 O}f 14 12 30/10 7 5 20 


ro 1g 21 tofir 8 317 Ol4 a7 24 394° 24 37 2719 7 50 2513 39 3a 1SI4 14 TE rs{1O 7 4 §3/Our own ‘Tables, an 
Gayrnwichd Onsravaroiey, for wht Place our (Solar Rudixe} are alfo fitted, and | others as for | Above. f 
meee ee ope 

Hence, From a Compurijon of Thete, with other Obfermations, we give the following correct } 

eaeeeeeemees ad 
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: Greg. 
M. Pl. &. Style. 
Y'* of 


Julian Style. 


M. Places ).|M. Pl. Ap. D. 
Years before & 


M. Places }. 


anced a Day's Motion. ‘fin rr Hund. Years Greg. 


3 20 26 © 


[Years Gregorian, 


© Ravicat Mean Praces and Motions of the Moon, for Sultan and Gregorian YoaRS. °° 


MPL. Ap. D. 


fince Chrift. : So ¢ FH Chrift. sO 7 WPS Oo 7 # 
BE. rove] § 4 16 §2) 7 19 33 25] & 9 47 58))B. 1600] 3 16 21 521 6 7 19 4\tO 41 27 14 
B. goo] 3.12 7 I7]tt 8 44 40) F 25 36 43 17oo} 1 in 1 421 9 26 23 38] § 17 19 10 
B. Soo] 1 tO $7 42} 2 27 55 551 g IL 25 28 s8ooJar § 4t 32] 415 2812) 1 3it-g 
B. gociir 27 48 71 617 7 10] 4 27 14 13 tgco} 9 oO 21 221 5 4 32 46 8 19 3 221 
8, - G0cfto 5 38 32/10 6.18 25] 0 130 2 SSHB. zooo] 7 8 11 47| 8 23 44 11 4 4 51 46 
B. g00] 8 13 28 $7) 1 25 29 go] 7 28 5st 43 2100} § 2 51 37{ O 12 48 3541 20 43 42 
B. 40c}] 6 21 19 221 5 14 40 §5} 3 14 40 28 2200] 2 27 31 27, 4° 1 53 91 7 6 35 37 
Bb. 300] 4 29 9 471 9 3 52 IOfIL 0 2g 13 2300} O 22 11 7 20 67 43] 2 22 27 33 
B. 200] 3 7 0 12 0 23 3 254 G6 1617 S81B. zgooj11 o 1 42z}is 10 8 58}10 8 16 18 
B. Jul. Per. too] 1 34 50 37] 4 12 14 gol 2 2 6 43 2500} 8 24 41 32| 2 29 13 321 5 24 8 14 
B.4713.B.C.oftr 22 41 2) 8 1 25 551 9 17 55 28 2600] 6 1g 2t 22] 6 18 18 G6] t 10 0 g 
B 1Oojlo OO 3h 27);11 20 37 10} 5 3 44 13 2700) 4 14 1 12/10 7 22 go} 8 25 52 5 
B. zoof 8 8 2t 52} 3 48 25] © 19 32 5841B. 2800 126 33 55) 4 11 40 50 
B. 300] 6 16 12 17} 6 28 59 40] 8 5 21 43 2900 5 15 38 2g{11 27 32 46 
B. 4qoo] 4.24 2 42/10 18 10 Ss} 3 21 Io 28 3000 9 443 317 13 24 41 
B. 500} 300530 7] 2 7 22 Wolit G6 59 13 3100 O 23 47 37} 2 29 16 37 
B. Goo] 1 9 43 32| 5 26 33 25} 6 22 47 5841B. 3200 4.12 568 52,19 15 5 22 
B, goolit 17 33 571 9 15 44 4c1 2 8 36 43 3300 8 2 3 26/6 o 57 18 
B, 800] 9 25 24 22} I 4.55 55] 9 24 25 28 _3400' 2 3 4 r2tin 21 ol 1 16 49. 13 
B. goo} 8 3 14 47| 4 24 7 Tol § 10 14 13 |) Biffextile Years Places are advanced a Day’s Motion. 
B woo] 6 ri 5 12] 8 13:18 25 0 26 2 58 From Hundreds of Years Gregorian deduct their Fourth (reject- 
B. aroc} 4 18 55 37} © 2 29 40 8 ou 51 43 ‘ing Frattions) and the Remainder will be equal to the N°, of Days 
B 4200 . 2 29 40 28| there are lefsin any No. of Gregoria Years than are in the fame 
B. 3 at 4 N°, of Years Fulian, fince 1600. Whence the Diff. of Motion 
-. 1300 ae between any N°, of Fulian and Gregorian Years is determined. 

z 1400 52 29 17 58 EXAMPLES. 

B. 1g00] 9 20 17 17| 2 19 14 40] 2:15 6 43 11 In the Year 2745+ Inthe Year 22x 

B. 1600 42 30 O §5 28 —~1600 —1600 

B. 1790 5 16 44 13 Sf sie aa apa 

B, 1800 I 2 32 58 +135 aah $Ir5 

B. 1900 38 57| § 5 59 40| 8 18 21 43 -_—— -—— 

B 2000} 0 29 29 22' 8 25 10 §5| 4 4 10 28 g Days lefs 5 Days lefs in 6 Hundred 


Mean Mot. 
Greg. |M. Mot. ). 

Julian Years. Yean. , Ap. D. 
s Oo 4 4 s OO ff HJ} S OD FF 4 
B. 100 414 18 15 100] 9 24 39 50 319 4 34 
B. 200 8 28 23 30 2001 7 19 19 401 7 8 g 8 
B. 300 L 12 33 45 3001 § 13 59 30]10 27 13 42 
B. 4.00 5 26 45 Of|B. gool 3 21 49 55| 2 16 24 57 
B. 500 to 10 56 15 }/B. 800] 7 13 39 501 § «2 49 54 
B. 600 225 7 30|/B. 1r200]1t § 29 45} 7 19 14 51 
B. 700) 7 9 18 45)/B. 1600! 2 27 19 40/10 § 39 48 
B. 8eo0 It 23 30 offB. 2000] 6 19 9 35] © 22 4 45 
B goo, 4 7 40 15 }{/B. 2400]10 10 59 30} 3 B 2g 42 
8 21 g2 30]/B. 2800] 2 2 49 25] 5 24 54 39 
5 13 45 Of|B. 3200] 5 24 39 20] Bit 19 36 
25 37 30 |/B. 3600) 9 16 29 15/10 27 44 33 
2 33°30 40 10 27 30 «6of[/f. gooo] 1 8 Ig 10} § 4 9 30 
9 2 2650 7 19 22 30}/B. Gooo!l 7 27 28 45] 1 26 14 15 


§ 12 57 20 


Mean Mot. 
& retr. 


5 19 46 24 
1116 21 52 


ad NAYV1IGA.TOR) 4 


Mean Motion of the MOON, for 99 Fulan Years. 


Julian | MeanMot. ).{ Apogee D. 
Years. So ¢ &|S 0 ¢ 4&4 {| So 


julian [~MeanMot. ). 
pen cocci eis eA decay (anes Shad = Pen A 
Years. So % #|S 0 4 FF 


49] 017 56 st] 6 13 52 26 


tr] 4 9 23 3{ 1 19 39 $0 
z| 813 46 7] 2 2t 19 41 50] 4 27 19 551 7 24 32 17 
3{ 09 28 g1t{ 4 1 59 32 st} 9 642 59] 9 5 12 8 
| c20 42 491,512 40 3 Big oS feb 70 G7 8025 58 39 
g|t0 0 § 52| 6 23 25 53 53] 6 8 39 4oliz 26 38 29 
6! 2 9 28 564 8 4 5§ 44 s441o 18 2 44[ § 7 18 zo]Io 2 
y| G18 52 Of 9 14 45 35 “$5 | 227 25 48) 217 58 411 
p. Sir ir 2g 38,10 25 32 6 B. 564 7 19 59 26| 3 28 44 42] 0 
9] 3 20 48 41 o 611 56 57] 11 29 22 29] 5 9 24 324 0 2 
10] 8 o 11 45] 1 16 51 47 58) 4 8 45 33] 6 20 4 23] 1 11 48 
r1{ © 9 34 49[ 2 27 31 38 59] 818 8 37} 3 O44 ty] 2 4 
n. 12] 5 2 8 271 4 818 9g B 6o}] 1 10 42 15] 9 It 30 45 
13] 9 FL 34 30] 5 18 57 59 61} § 20 5 18/10 22 10 35] 3 g 
14] 1 20 54 341 6 29 37 50 62] 9 29 28 22] Oo 2 50 26} 3 29 
1c} 6 O17 38] 8 10 17 41 63} 2 8 gt 26] 1 13 39 17] 4 18 2 
{3 sG]10 22 51 16] 9 21 4 12 B. 64} 7 125 4) 224 16 48] 5 7 
17{ 3 2 14 IOJIL 1 44 2 og fii 10 48 7] 4 4 56 38 
18{ 7 11 37 23] 0 12 23 53 66} 3 zo 11 11] § 15 36 29 
Igftt 21 0 27] 1 23° 3 44 67} 7 29 34 15] 6 26 16 20 
B20] 4 13 34 5] 3 3 50 45 B. 68} © 22 7 53) 8 7_ 2 Sty 7 25 
822 57 8] 4 14 30 § 69} 5 1 30 56] 9 17 42 41 
1 220 124 5 25 9g 56 70] 9 10 54 Of 10 28 22 32 
5 11 43 16] 7 49 47| 2 24 49 25 7tf 12017 4) 0 GD 2 23] 9 23 14 
I AID RAR Sc Me ae oy | oa a CARI TR PM eel SAR 
213 39 571 9 27 16 81 4 3 32 1 73,10 22 13 45] 3 @ 28 4aqg}ri 
623 3 IUtr 7 55 sof 4 22 SI 44 744 3 1 36 49} 4 11 8 3¢ 
11 226 51 0 18 35 so} 5 12 11 28 75} 7 19 59 53} § 21 48 26 
3 24.59 43{ 1 29 22 211 6 1 34 21 |} B 76 
8 422 46] 310 2 it] 6 20 54 4 
© 13 45 50] 4 20 42 2) 7 10 13 47 
4 23 8 54] 6 1 21 53) 7 29 33 31 
9 15 42 32] 7 12 8 24] 8 18 56 24 
125 5 35] 8 22 48 14] 9 8 16 7 
6 428 39/10 3 28 9 27 35 50 
10.13 51 43411 14 7 S6[10 16 53 34 
3. 625 21) 0 24 54 27/11 6 18 27 
715 48 24] 2 § 34 I7f11 25 38 10 85] 3 24 22 12) 7 8 46 53] 6 24 
tro 25 11 28| 3 16 14 8B] 0 14 57 53 861 8 3 45 16] 8 19 26 da] 7 13 
4 4 34 321 4 26 53 so[ 1 4 17 37 87] 0 13 B zof1o o 6 35] 8 2 
8 27 10f 6 7 40 30f 1 23 40 30 |} B. 88} 5 5 41 g8fir to 53 G6} 8 22 
1 6 31 13] 7 18 20 20] 2 13 0 13 891 915 5 If O2t 32 56] 9 18 
§ 1s 54.17] 8 29 Oo rtf 3° 2 19 56 gO| 1 24 28 gs] 2 2 12 47/10 oO 
9 25 17 21}10 9g 40 2] 3 21 39 40 91] 6 3 51 Of 3 12 52 38]10 20 
2 17 50 g9[11 20 26 33] 4 2 B. 92} 10 26 24 47] 4 23:39 9ftt_ 9 
627 14 2] 1 1 6 23] 5 © 22 931 3 5 47 50] © 4. 18 soft 28 
tr 6 37) «Gt 2a 46 14h 5 19 41 59 O4] 7:15 10 541 7 14 58 sO] 0 18 
316 o 10] 3 22 26 51 6 9 1 43 os {ii 24 33 58f 8 2g 38 arf] 1 7 
88 33 48] g¢ 3 12 361 6 28 24 36 |] B 96} 4.17 7 36f1o 6 25 12] 1 26 
Connect thele Motions with Places for whole Hun. OG Meee ae) Ban ae Pat tee 10 
dreds, in cither Style, for che prefent Year's Places. 98) 1 § 53 43] © 27 44531 3 5 
99} 5 15 16 47) 2 8 24 444 3 24 


G Rapteay. 


42 Tle ROYAL ASTRONOMER 


Rapicat Mean PLACES of the MOON, for Years and Months, Old and New Style. 


1600 Julian Sryle. 1600 Gregorian Style. 
Months. Mean Pl. p>. }M.P!. Ap. Dy M. Pl. 8. Months. {Mean. Pl. p.M.Pl.Ap. p.{ M. Pl. 8. 
ps, [fs 0° 7 7] S 0 F WES o 4 Ds. |S 0 * wf[S o ¢ a@{S 0 4 4 
Fanuary % 728 =7 42 6 8 25 55J10 0 55 23\| Faauary 1 3 16 52]6 7 19 4If0 1 271 
February 1 | 9 16 35 481 6 11 53 8] 9 29 16 58|| February 1} 5 4 49 58) 6 to 46 17/9 29 48 Fe 
March 0 4 9 25 32 8| 6 15 © 18] 9 27 48 oll March 0 | 5 13 46 18} 6 13 53 2719 28 19 46 
April o fir 14 0 14] 6 18 27 311 9 26 9 38] April o|7 2 14 2446 17 20 40) 9 26 41 17 
May o | o 19 17 45] 6 21 48 3) 9 24 34 11 Ma +-0}8 7 3t 5516 20 41 1219 25 5§ 57 
June o | 2 7 45 50] 6 25 15 17] 9 22 55 421) Sune o]9 26 o of 6 24 8 26) 9 23 27 28 
July o 1313 3 21] 6 28 35 49] 9 21 20 22 Fuly oir 1 17 3116 27 28 58} 9 21 52 8& 
Auguft of 5 131 27] 7 2 3 219 19 41 53l] dugu? 0 | 0 19 45 3717 0 56 FIL 9 20 13 39 
Se tember 0 1 G6 19 59 331 7 5 30 f5( 9 18 3 23 September oj 2 8 4317 4 23 2419 18 35 9 
Odober Of 7 25 17 3] 7 8 59 4749 16 28 4) OGober 0 | 3 13 31 1317 7 43 561.9 16 59 50 
Novembero | 9 13.45 9| 7 12 18 Of 9 14 49 34 Novembero | 5 1 59 197 11 11 Qf 9 15 21 20 
December 9 \i0 19 2 40! 7 15 38 3219 13.14 15] December oo 16 7 16 50 7 14 31 4t 9 13 46 1 


1700 Julian Style. 1700 Gregorian Style. 

January 1 6 5 538 7) 9 27 37 10] 5 16 44 13|| fanuary Of 1 It 1 42])9 26 23 381 5 17 19 10 
February 1 | 7 24 26 13/10 1 4 23) 5 15 § 43 February o | 2 29 29 48] 9 29 5° 5145 15 40 49 
March o | 8 3 22 33/10 4 11 33} 5 13 36 45 March 013 8 26 Siro 2 58 115 14 11 42 
April o | 9 21 5° 39110 _ 7 38 46! 5 i1 58 16 April ol 4 26 54 14/10 6 25 14] 5 12 33 13 
May o {10 27. 8 10]/10 10 5g 18] 5 10 22 56] May o16 211 45ft0 9 45 46) 5 19 57 53 
Sune o | o 15 36 15{10 14 26 32] 5 8 44 27 June o} 7 20 39 50110 13:13 «Of S 9 I 24 
Suly o | 1 20 53 4641017 47 445 7 9 7 Seb of} 8 25 57 21}10 16 33 3215 7 44 4 
‘Auguft oO} 3 9 2% 52/10 2t 14 17] 5 530 38l| 4ugu? 0 |10 14 25 27/10 20.0 45} 5 6 5 35 
September 0 | 4 27 49 58/10 24 41 301 5 3 5% Bl September oo] o 2 53 33/10 23 27 5315 427 $ 
Oagober o | 6 3. 7 28[10 28 2 2) 5 2 16 49 O&eber o | t 8 1% 3ft0 26 48 30h 5 2 51 46 
Novembero | 7 21 35 34/41 1 29 15] 5 0 38 19 November o | 2 26 39 g{tt 0 15 43) 5 2 13 16 
December 0 | 8 26 53 StIY 4 49 47' 4 29 3° © December oo 4 4 56 40h1t 3 36 151 4 29 37 57 

1800 Julian Style. 1800 Gregorian Style. 

Fanuary 1 4 13 48 32} 1 16 48 25) 1 2 32 58 “Fanuary O[It § 4t 3241 15 28 12} 2 3 11 5 
February 1 | 6 2 16 38} 1 20 15 38) 1 © 54 28 February 0} 0 24 9 38) 1 18 55 25) 1 1 32 35 
March o 6 11 12 58} 1 23 22 48) 0 29 25 30 March of 3 5§ 58E E22 2 3511 'O 3 37 
April o | 729 41 4| 1.26 50 1] 0 27 47 1 April o}2 21 34 4) 1 25 29 48| 0 28 25 8 
May o | 9 64 58 35| 2 0 10 33] © 26 in gil) May oO | 3 26 51 35] 1 28 5@ 20) 0 26 49 48 
June o |10 23 26 40) 2 3 37 47) 9 24 33 K2i| Sune o}] 5 15 19 40] 2 2 17 34) 0 25 KI 19 
July o jut 28 44 11] 2 6 58 19] © 22 57 52 July o | 6 20 37 11 2 5 38 «6} © 23 35 39 
Augufe oO | 1 17 12 V7! 2 10 25 32! © 21 19 23 Auguft o| 8 5 17] 2 9 5 19} © 21 §7 30 
September 0 | 3 5 40 23| 2 13 52 45| © 19 40 53 September 0 | 9 27 33 23] 2 12 32 32) 0 20 19 © 
Odgoser oO 4 10 57 53] 2 17 13 «174 0 18 5 34 Ofober o fri 2 50 53} 215 53 41 0 18 43 41 
Nowenmbero | 9 29 25 59] 2 20 40 30) O 16 27 4) Nowenbero | 0 21 18 59) 2 19 20 17) 017 5 1 
December 0 | 7 4.43 30l 2 24 1 2] O14 5k 45 December o | 1 26 36 30f 2 22 40 4910 15 29 52 


In Leap Year take out the Month Day Motions for Yanuary and February 1 Day fooner, in both Styles. 


EXAMPLE, EXAMPLE. 
To fud the Mean Place )) slpopet, and 9, for February 19, 1752, a? To find the Mean Place Sy, Apogee, and 8, for January 15, 1760, a! 
~P oP 


OGtty ‘oon, 


p Pl Ap. D Q p PL Ap. D R 
oo 7 fe 0 “F HW fe 9 tf & s 9 F HW] oe 0 wis oo ' “ 
1700 0. S, Febste] 7 24 2613/10 4 4 23/5 15 8 43 1700N.S8. Fano.) r It x 421 9 26 23 43815 17 319 30 
2 Yrs. Mot 129 1637 {10 15 58 39] 9 45 46 39) 60 Yrs. Mot. r 10 42 35/9 13 30 45/2 20 30 45 
B, Days 18. 7.27 «10 30 2 0 IQ ¢7  rii|B, Days 14. 6 4 28 10 1 33 35 arom 


Leap Year. 

cere nee ane epee 
1752, 0.8, iby) 5 20 §3 20 
li ES ae 


g 16 43 50 Leap Year. E ar i243 
B19 3 23, 7 25 24 §3llt76oNS.Fan315] 8 26 32 717 9 27 s8i2 26 7 7 


Mean 


and NAVIGATOR. 430 


Mean Motion of the Moon continued, for Months, Days, &e. 


M. Mort. ». |M.Mo.Ap. ).(M.Mot ‘3 re. 


So ¢f @#t 8S o vv WES go 0 Ex. 1. Yo fad the mcan Places of the J, Apogee, and 8, fur May 


2oth, gh 20m 363, P.M. 1759- O.S. 


D:.| far. of 0 0 © of 0 © 0 of © 0 0 oO M.PL p. Ap. D- 
31, Feb. of 1 18 28 6] 0 3 27 13[ 0 1 38 30 Se SANS oO hn, at I ort Oe 
59| Marcho] 1 27 24 26{ 0 6 34 23] 0 3 °7 28 O.S8. 1700] 6 5 58 7/9 27 37 IO} 5 36 44 73 
Ss a a ane ee MCE ge ea eee |e ee 
120] May o] 4 21 10 3] 013 22 8f 0 6 21 17 Days 20] 8 23 31 40 2 33 41 1 3 «33 
1si| June of G g 38 810 16 49 22] 0 7 59 46 Hours 9 4 56 28 2 30 roY 
181) Fuly of 7 1455 39 9 20 9 54,0 9 35 6 Minutes 20 io Sy 6 3 
212] degufol g 3 23 456| © 23:37 7{ O11 13 35 Seconds 36 zo of 2 8 33 54 
243 | Sept. Ollo 21 51 $i] O27 4 20] 0 12 52 5 eet aoa 4 33 56 cc ER ee de a ei 
273|/O. oft 27 9 21f & © 24 52] 0 14 27 24 |ftt Pays Mom] 4 24 56 25) —~ 2 13 3 oer a 
304/ Nov. of 1 15 37 27] 1 3 52 5,016 5 54 M.PlacesN.S.!xr 313 59 4816 12 46 371 3 45 14 
334! Dee. of 2 20 54 581 4 7 12 37! 0 17 41 13 M.Ma. »., Ap. 

BPO 7 77 a 


| —___—_} ____}_——. 1] -————-] ———_- 


tou Wha Na a Min. 
jv (7 iv Sec. 


Take out 1 Day fooner for Fanuary and February, in 
Leap- year, 


Dayo 1 2 13 10 33 Oo 6 ql 

2 4 0 26 21 J0 © 13 22 

3 { 4 9 31 45 020 3 

4 ] 0 22 42 20 © 26 44 

5 of 2  § 52 55 O33 25 

6 2 Ig 3 50 049 6 

713 214 5 © 46 47 

8} 3 15 24 40 ° 53 29 

9 | 3 28 35 15 1 90170 41[1O $215 10 

4 , g8]r1 8ls 18 

34yrt 
BZifir 
27 {It 
24f12 16 
2ofr2 32 


oS ee | ee ee en 


17]lz 
13413 
10/13 


26 [tr 12 35 41 2 53 48 
27 [tr 25 45 46 3 0 29 3; 
28 [| Oo 8 50 21 3 7 10 d : 
29 | 0 22 6 56 3.13 51 31tto y 
CSR Sar sin eae 27|16 4317 $7 
31 18 28 G 3.27 13 
nen — 
R ' Ex, 3. Yo fied the mean Places of the Yyy clfoyee, atd $3, for May 
Ex, 2. Yo find the mean Ilaces of Ys Apoger, and 82, for February [}31ft, gh 20m 363 N.S, anfwertng t tivo hau, OS? 
235 1896, N.S. at Noon 3 anfwwering to Kebiwary 11, 1896, O. S, ? MPL ). Ap. jis y. 
M. M.D. : Ap fj. Q. N.S. rroofr# rr a? g24ty* 200 25f 38%Tss 198 rot Hol 
yay DX oetee tee ee One Loe Mot. Yrs. syf8 28 8 3718 0 ay ap deo 7 62 


May -~lg 21 ro 2 fo 93 22 Blo 6 ar oa7 


4 
O. 8.1800, | 4 93 48 a2} x 16 48 a5] 3 2 42 58 
J 


Mo. Vrs g6 {4 370 7 3610 6 26 32 26 aq 32 Days gif, a8 oak 6 2 27 93 1 a8) 30 
. Feb, poa8 a8) 610 4 27 33] 0 4 48 30 Tours 9 + 50 28 2 4 mous 
» Days so 4 31 45° 50 I 6 51 zr 4G Minutes 20 yo 59 6 4 
he 1 28 sg 28 Seconds 36 20 ofp 9 8 6 } 
Wan ge eee atnenen in heeedenieeneenmeemet fee eee ee a a ee | ep nett et Pee a nee |e any 
Places OFS, 17 41h 37 47 4tfty 4° 330 30 FEM. Places NUS[y 830 50 34 46 830 Sy du fy 8 tea 


° 
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al Equation. 
f the MOON, or Annu 

N o Cc. 

I. EQUATIO 


LY. 
NOMA 
ent. SUN’s Mean A 

Argument. 


& ne 
Da We) ea SB) =| 5} 4 
S — [om TT e 
Apog. | yf 8 g FR OE ie 8 Ba a 
3 alee aan bea 
R o “Y_ bs| ahsT er ee ae —_—— 29 
© Seg: |S} |S ead ba cl a I erie preci, i es 
M. > Bl [RI] ee hah EY 43°! 3 °} 6 14] 8 5] 29 
; TTT —eeemend bate! 5 10 22 5 121 g 26 
7 UVa 1S 00 —— 13 9123 4 52 ¢ 10 2] 5 ape AN oc 
o — fommete) 6 p Ze) 3 43 10 1332 23 rey 8 + Z 23 11 3 24 
Cay Boss) RS 25 o i : 2 ae a 2 33 ]23 3 : sits 13 si = 121328 - me 
ed 53156 14 10} ,2 I 23 IT) 8 32 
I - © 53}2 Oo 29 10 6 13 10 oO 5 8 10 18 5 4 6 4 22 
O24), 1 19} 56 a 14 4) 21 3 8 23 44101 8 3 4 1 
; eed 1 eer) po 0 48] 9 523 | 10] fa ea SPS 8) FB gr ee - 
f © 47111 2 434 = 10 15 2210, o}| 3 2 9 8 4 
4 8 “tl oO 57 101) 6 43 5 4 10 33) 24.14 31119 
© 5 9 4340, 8 4 ° 7 
5 T21"> 42136 T Fhs6 6 52 15 2 5 4 8 10 38 I 8 4 3 13 
_— 9116 4}22 6 4124 24 8 50 
6 110 11 3 6126 117 1 I 8 5 6 7 10 42 9 5 3 17 
ages Fi a l271 a 26/9 Z2o} 3136 28] § fs S] ast 33] 9] 3 $51 : 6 
, 1 33 iP ; 59126 : 36 Lo Z - 9 16 47 120 6 10 4 a ae tl24 ~ 8 8 56 2 a 
9 I = 11 4 25 26 145 Bs ie Aly, i ]z0 6 17 7 10 54 3 oe a 7 8 58 3 4 
I 121 6 17 27}a5 6 24 1 z si FT 2 
Te gl eels 274.3] 7 37 ofth rhe] § 3H 7 ir 9| Sess 2) 3) 3] 3 
2 Fela 3426 7118 8 25 2 
12 > 43)26) 7 141 9 54 73 26]'2|-6 3 7iir 3 18 9 11 
2 391i 5 9126 23 7d liaael'9 6 4g 6| 325 719 8 2H io 
2a 3 a as gaaleic abel Sa gy 3 fee] 3] 3 al A 
2 52 I I 1 341 3 2 12 
aca eerie 7 a7)20 aes ol] & 19 gh19 2/13 rk él 2[25 33] 3 graf : 
3 14hiy 52156 9 19 39 18 10] 6 ft 25 39 5] 9 15 I 6 
17 25 1 yA 8 6 25 9 8 35 8 7 rr 15 7Ia5 44 4 16 
13 eer 8 18}, 3 8 8 43 28 1412) 7 26} 682 35) 2] 8 9 I 5 
3 3% tri] 3 44 It) 8 4 Z\20 14 16 22] 6 25 4°) 3 eee eS 
19 25 17 8 50] 8 7 11 19) 2 51 4 
3.47), ,|——t 3 9 4 20 39116 281 6 1 25 2 18 
20 Ht 3 47 9 9 24 3 26 9 8 58 6 7 It 2 I 9 1 3 
3 581, 33|> 7120 4 16 7 34 25 53} 2 9 191 | 
21 9 5} 3 35 oil go's 7 2 Sli 22 1 1 ie 
4 Oy 9 58 24 ra 21 16 39 25 511 5 9 20] 6 : 
22 : 3 44) 3 91 3 7 Wir 23 1 s7t o 5 
pl i eae 25 2 Zlar a S] 7°45 6 25 1{ 2 7°] 4 ° 
23 I 35 19] 6 7 Ir 24) | 591 4 I 
oo PEELS. 47 29 20 331,5 51 A 25 A ae 
24 2 24 4 19 25 3 7 Slay *51 0 670 ’ 
sda dod HP i 9 Zlat 4 14 56 2 ar baaaas Cll ©'s 
25 vi 24 10] 3 2 7 5 Wri 6) Fane 9 > 
26 |) 4 5? W : 24 : 18 9 a a8 a 16 14 ls — | i ad meer wal Bo a 
§ 7h, It 59123 27 Gil a footed — Wy LET poe VY ‘ 
wh 5 ¥3l10 12 22)57 : 6} ? aS =F <4 ale » IGN 9. 
ep sas] [es 28/4] 4 28 ° 71 Bl pear s 
so. 53 ol 7+ cd ere ‘SIGN 10 
O's = Bs Apog. 
a Pe eee 
An. 
cana AT LC ALC CC LE OO I 


ORY. 
N’s THE 

he MOO 

ENT on t 
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I. EQUATION of the MOON, or Annual Equation. 


Argument. SUN's Mean ANOMALY. 


SIGN 4. SIGN 5. } a 


al aa Wa M. 
D A6-| | 2 bol? tol 4 of_-8 | off 2 | of He) of 8 loll ag 
~F-| SI] Bia S| Ef | a fac ee fl es 
Tora | aaa oa a a ce | EASA Ce eS Oe | 
uM 25} 426 on g 21 1o 2 22 45 5 52 1314 445 8 30 
o}> ° ° "2 6 13 4 5 4t tT sol 24 437 29 
ie e of 3 3 = ee s to See at 5 5 30 - 12 25 3 4 28) 3 28 
It 2 7 25 59 9 20 ‘ 9 43 Z 22 3 '5 5 § 19 1h 12 1 oH 4 19 9 27 
pi dees 7 oll c 6 3123 5 8 rr 37{74 10 26 
IL 24 25 58) 219 201 Gh 9 37 21 48156 5 5 ae 37 25 4 9 : 
11 23] "les s6} 7] 9 20 1 H-2-3° 721 32 “ : 4 57 an iI aa 4 1 és 25 
rr 25) [125 sat 219 tof pH 9 23{ Zfae a7} (2 Bi 4 491,189 4617 1 3 52/ gi 24 
IL 22 ‘Tes 52 7) 9 18 9 16} Z]at 2], 6H 4 35]4.,18° 212) 3 44 9 23 
rr 21] ‘hes 49 3 917 : 9 9 7120 45) ,2 7 + 24121 9 SST Gl 3 35 9 {| 2? 
11 20 Mag 45 41 9 16 9 2] 7)20 28 17 6]| + #2},51 9 29 a6 3 26],4 || 28 
11 18 2la5 41 4] 915 x 8 55 P2084 3 4 ud ae 9 316 316) | 20 
rr 16{ Has 36] 519 13] ZH 8 47) alto saliel 7 Ol % 3491121 8 37126] 3 Shio +9 
11 14 25 31 519 17 2 8 39 g1!9 35]r;8f Z 3] ef] 3 371,, 26| 7 51 og 
rr 12} 7}25 261 5}9 of 7H 8 31 3119 17] ,8) © 57 7 3 26) | 7 45126 2 471 oll 12 
Il 10 3(25 21 2 9 7] 2]] § 23 a{'8 59120 os 7 as a Zi pe ers rd He 
rh 7} [2578] 5 ]-2 3] 2 F3! g{t2 32/15) 2 43) eovi ttl eae 27|——s! 10 ff — 
oie fe ee eS aa) SBI ofig 7Ohz0] 2 3 7 2 51 hi2 §}27} 2 9 i 
seam) (oe paced ro ded 7 58 oi8 S20} 2 291 7 o deta} & Sth27] 2 ro 3 
10 57( 3/24 521 | 8 57] 3 7 491 oft7 4°lzof © 221 7 12{ 5 371251 1 591 6G 3 
10 54] 4124 44] 0] 8 54) 4 7 4° ott7 20/21] & 15) g 2 tthre| $4 ]27 1 491 9 = 
oe oo 9 Se 3 {| of Sola th 8 of t2t yo] 27 + 10 
10 46] 4)24 26 8 47) 2 7 22 16 38},2] 5 59 gil  5°f,2] 4 19158] 1 30] 70 9 
10 41 S24 17 A 8 44 3 7 13 Ab r6F oy, 5 52 oH! 3812) 3 42/23, 1 2010 8 
10 37] 4124 7/10! 8 40 7 4/5185 55t22| 5 441 ot t 25{ol 3 4/2) t role 2 
10 33] 4123 56 "e 8 37, 2H 6 54 rol tS 33la2t 5 34 git 1 14 134 2 46}591 1 0 1s 6 
10 28] 5}23 46 8 33] + 6 44} | ts ce 5 28 ; ae i PD DC) | 
10-23) 3123 34/17] 8 20] +H 6 33] .o[t4 48123] 5 tol 8 249/,2{ 1 50/21 O 401, 4 
10 18] 5}23 23 12) 8 25 +H 6 23 rif t+ 24/23] 5 FIP gl] ° 371.2] 1 23 271 2 3% 16 3 
Io 3}23 41 8 20] S]} 6 12 4 1 5 3 © 25 o 56 © 20 2 
3 3 1 Lo 23 9 12 28 10 
1o 8 2|22 58 3 8 asf ST] 6 21 of'3 35104 4 541 6 0131.4 oO 28]7 3 oO 10l 6 I 
1o 2} /22 45) 79] 8 rol Sff_s_s2/"*[x3 14}"4] 4 4s] 9] o of!3) 0 of7l] o oft?! o 
=) S| fo Ss) Sl— el =e a} — TSI S. 
yt | Hog | PI D Apog. eae Dy Ll dpog. 1 7H ow. 
SIGN 8. SIGN 7. SIGN 6. sae 


For the CONSTRUCTION, fee the COMMENT on the MOON’s THEORY. 


JY, 
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The ROYAL ASTRONOMER 


a 
roa} 


II. Equation of the Moon, or I. Semiannual. 

c. 
em 
Argunent, Sun from MOON'’s APOGEE, 


III. Equat. Moon. 
Cc. 


Arg. Sun 4 Moon’s Node. 


Arg.{s._|s. 


o Sig.o Sig. 1 9 
s pro-jo? tr? 
Ap. |= ="1D.|~——_ JD ; per. 6S 17S 
6 7 a la) se ain 1 o |? “t7 
Io. (0 00f cae 517] ¢ 030} | 427 ;| 439] «| 32 |] ef 2 4 2 © 41] 30 
a ° 13 . 5 al Z 5 11} 6] © 18 12| + 33 5 4 331 6 r {Oo 2f 0 41] © 40} 2y 
2 oO 25 13 537] 6} 5 5 7 o 6 i> 4 38 $ 4 27) 6 z} oO 3) 0 42] © 39} 28 
3 | 0 391,32] 5 23) 5] 4581 Sf Oo O12) 443) 4] 4 211 6 3] ° 5] ¢ 43] 0 38) 27 
4 | 0 524.5] 5 397 gf 451 SD O18) 4 471 cf 4 St 7 4] 2 7] 0 44[ © 37] 26 
5 | 4 535 4 44 o 30 4 52 48 5 {0 8 o 44) 0 36] 25 

12 4 7 iy V9) Facemmess| yA (eapesy-ooa | tana’ -A PSS ES WT Pe 
6 f 116/55) 5 39] 4] 4 37] 8] 2 4" 456) 1 4 81S 6 | Oo 10] oO 45] © 35] 24 
7 | ¥ 28) 2] 5 43) ag] 429) gf 2 S2tir] 5 Ol al 3 54) 8 7 {2 MP0 45] © 34} 23 
8 | i got] 5 47) 51 424) gf 2 3hir] 5 41g 3 46] 2 8] o 13) 0 46] o 33) 22 
& | S| 383) 3] 2s) oft sel £2) 3] 3 3 2 ae 
VW 2 = ig = —— 91 1 a . : 12| ? : i 9 ° ° © 29] 19 
12 | 2 25 = 5 57] 1| 3 46 Pt 1 47] i5 5 14} 7 3 12 e ° ° ° 
13 | 2 30}'t] 5 581g] 3 371,;8] © 59ra| 5 8h 2] 3 .2h10 9° 21 0 47} © 
14 2 47 5 59} of 3 27 2 10l1, 5 16 2 52], ° ° ° 
15 2 57 Le 550) 3 te #70). 5 16 oO} 2 42 = ° ° ° 
—- oj o|—— 10 | | | IF 
16 ea 5 59) 3 as to 5 16{ ° 2 32116 ° fo) ° 
re | 3 27] ¢ 53] oO] 2 2 sel'°| ¢ 12] 2] 2 1217 © 28 0 47| © 

I ot 4 I 
2 | 34) 9] 538): rea ee 3 iel2 M4 8 
ar | 3 54| 2] 5 54] 5 318] 9)"5 12] 2] 40la] 9 © 31 0 46| 0 15] 9 
8 

za | 4 3) a] 5 t/ 2 $271 9/ 5 #91 3] t alia erie 
3 4 3 5 491 3 3 31 8 5 3 yar Z 7? 
24 4 20} g 5 4 4 3 4 gj 5 414 1 in ° ° Qo rol 6 
25 wane i BE a ae re A OY a ° ° o 8! 5 
26} 4 36{ 7) 5 38] ¢ 3] 31 456) t) 046), ] 4 WY 2670 3710 43) 0 714 
27 | 4431 5] 5 43] § 410} G] 4 52) 7] 9 35/yy} 3 ft 27 © 38/0 4310 5] 3 
28 4 50] 5 5 28] 5 4 161 ¢ 448) 7 Oo 244, z 2810 39] 0 42} 0 3] 2 
29 457 7 § 23 re 4 22 5 4 44 5 Oo 12 I 29 09 40] O 417 O 2 1 
30 5 4) “4 8 7h 4 27] >| 4.39] >|_o 9} ° 30 | 0 411 0 41) 0 of 0 
Oa + {D. am Db. = . 
Ds] «. ' pro-| $ 4 3 : 
Ap. | Sige 31. Sig. ro. per. |r +13d+5 $+] 3 
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I 
IV. Equat. Moon, || V. Eq. Moon. || VI. Eq. Moon. | VII. Equat. Moon. 
is C oF c 


Arg. Mean Eveifion + rg. Mean Evedtion + |} Arg. Mean Evection + 4rg. Mean Evedtion — 


2Q4 )’s&. z yp M. Anom. © M. Anom. © M. Anom. 

S Arg. 

ot + ++ Ipro- 

65— — |per. 

‘ a o 

5 ° 9 0 I 30 

° ° Oo 2 1 29 

° ° Oo 4 I 28 

° ° o 6 1 4 27 

fo) ° o 8 1 3 26 

e 20 Soa ad 133 4 2 

oO fe) ° oll I ° 1 33 24 

° ° ° or {7s 1 1 34 ] 23 

° ° ° 1 2/ 1 35 | 22 

° ° ° 1 4] 41 35 | at 

° ° ° 1 5 | & 36 | 20 

° ° 1 6 | 4 361 19 

° ° r 8] 1 36 [18 

° ° r 9] t 37 | 17 

° ° rT 10 } 1 37 { 16 

° ° ° 111 1 38 | 15 

°o 58 ° 44 1 13 1 338 14 

° 58 ° 46 Iigd 1 39 | 33 

° 59 ° 48 ris | ¥ 39 { 32 

° 59 ° 49 baz 39 {4X 

° 59 ° 5S! 118 10 

23 ° 59 o $5! 52 rig 9 
22 ° 59 Oo 54 54 I 20 8 
22 Io ° 56 55 121 7 
24 Io ° 59 57 122 6 
25 1 0 Io: 58 I 23 5 
10 I 3 ° O 45 I 24 ea.) 

roo Ig I 046 | 1 2g 3 

Io r 8 3 Oo 48 1 26 2 

Io 110 4 o49 | 1 27 I 

ro 112 5 oO 50 1 28 ° 
Arg.| S, S, Ss. i : Ss. Ss, S Ss. Arg. 
SOT 42 +P ae ma Sop Ae Heat + 40 -F pro- 
per. Jit §€—~lro§—] 9 f — r1 9 —f10 F—} 9S — 10 § + —|per 


N.B. Mean Evedtion is ) M. duom, — 2. © & Y Apoges. 
For the CONS TRUCTION, fee the COMMENT on the MOON's THEORY. 
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VIII, Mean Elliptic Equation of the Moon’s Center, according to ,osso5 the Mean Eccentricity of her Orbit 
to Radius 1; or of g50s50 Eccentricity to Sem. Tranf. 1000000, or mean Diftance 4 ©. 
c. 


Argument. Moon’s corrected AnoMAaLy. 
§' 


ee pf PP eS RTS TS 
Dd 2 : ‘ < . Dd 
Cor: Sign o. Sig. 3. Sig. 5. cor. 
An. = Dif. Dif. — if, | — ,Dif. | An. 
en ey ee 72 ee a,o 7 Wi o 7 “a7 ato 7 a)o-7 aa 3 
o |° 9 OO ,,] 23 2315 617 4415 24 5 3 21 Ole 59 30 
r1o Orlk 43 26 | 5 613 8lo 17 | 5 315 71634) 29 
2 | 0 12 22), 1413 2215 6 18 25g yo 4 5 3.9 4g > 28 
3 4° 18 3216 Io] 3 ne 6 18 3510 3} 5 3 25716 134 77 
4 | ° 24 4216 16 | 3: 2 5 6 18 33/= z 5 2 56 4416 15 26 
5 0.30 53). 3 , 5 0 a8 a 5 250 201, 5 2 
6 |° 37 26 9 3 is 5 6 18 23), 13 5 244 116 5, Zz. 
7 1243 16 313 615 came ea 2 37 4816 a2 1 23 
B ]o49 1916 213 c12 6 Ay ANS aa | 3 2 3t S3le |e 
9 1°55 266 613 ols ae ae) ee 2 24 53l6 3, | 21 
ee fe 5 6 16 ch 5 2 18 20], 2. | 22 
11 1 7 3816 5 3 2 5 6 15 a5l5 3 4 211 4516 35 19 
12 | 113 43/6 314 4915" 6 14 52) PS 1 4 2 5 O16 41 18 
13 1119 466 214 4s | 6 13 2, 3] 4 159 2516 a4 17 
14 [125 4816 3] 4 4o {5 6 12 441, 4] 4 rst atte 77} 36 
15] Righ so. |e 5 Spo OE OL, 4 1 44 54), 15 
16 | 1 37 59. .6 | 4 3716 0 gal: 610 of 2.14 38 slo #2 | a4 
17 1 43 482 9° | 4 oh 6 2 2gi 55 6 8 4oj, 79 4 1 31 r4le 5 13 
18 | 1 49 45/5 52 | 4 216 418 4916 7 st 3514 1 24 21/2 53 12 
19 155 4o)> 29 4 6 6 2\ 44 6 5 23\" 47 4 117 26/2 55 11 
zo 42 1 33) 53 4% S16 7 58 3 6 3 34)" 49 4 1 10 29 55 10 
ar {2 7 24/9 2014 Lo 9 tea Ot ane he 1 3 31° 58 | 9 
22 | 233 142 30 4 6) 1° 321, 5 5 59 34|, 2 | 4 o 56 30]? ; 8 
og [ae ee: Serger 219 11 49, a1 4 5 57 2312 a7 | 4 049 29, 7 
24 2 24 462 4 4 58 6 13 Of, 4 | 5 55 Oe ae | 3 © 42 28 6 
25 | 2 30 30 4 614 4 ; er oe ea 0 35.257 3] 5 
26 | 2 36 i as 5 57 16 45 ae de 5 50 10l> 36 3 o 28 217 + 4 
27 | 2 4t 4g 32] 5 47 1 6 15 524, 5T 1 5 47 32 ve 3 o 21 16) 5 3 
28 | 2 47 2015 35 5 4316 16 36\° 44 5 44 460 4 3 o 1g unl? 5 2 
2g | 2 52 589 3215 37 1 6 17 1310 37 | 5 41 5312 53 13 o 7 OF S| 1 
30 | 2 8 305 37 15 33.16 17 44\° 3* | & 38 54]7 591 3 o 0 Off 6 ° 
D + Dif Dif. +! bif. + Dif. -TDIF | 
cor. aman’ cor. 
An. Sig. 116 Sig. ro. Sig. 9. Sig. 8. Sig. 6. An. 
Ex. To find the Equation to 1* 18° ) correed Anomaly ? See further on, for our 
Conftruétion, 4 Arg. correled An. . . . 24° of of Com. Log. univerfal and accurate 
By Tab. for red. com. Eq. D..C, Eq... 1 23 p. 82. ‘ Solution of the Kep- 
Equated } Anomaly... 24 1 23 Tan. | 9.6490533 lerian Problem, 


Cont, Log. + 1 9.9521358 
From the cor. } Anom.dedu&t! tr. An, at 45 42 Tan. 9.6011891 
Difference ~ 2 14 18 = 1 Equat. 
a Doubled . . 4 28 36 == the true Equation, req. 
r 


N. B. fn the 5] latt é 6 Signs when the Soong An, fub. fire Sree the Sign of Equation is ee 


rite en nN PC OT AL I CCA 


N.B. The Moon's corredied Anomaly, or above Argument, is her mean tnomaly correcied by the VAN. foregoing, or Vinh 
Equations. 
Ix. 
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IX. ‘EVECTION-EQUATION “GF the MOON: Or Second Equa- 
Tron of the MOON’s CENTER. 


c. 


Argument, ‘True Evection; Or M. Evection== 2 M. Equation of the Moon’s Center, according to its Title. 
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N.B, MM, dum. ), © 7M. Equat. ) Center, (otherwife called 4 the elliptic Equation) according to its Title, vil! 
be the ECCENTRIC ANOMALY of the Moon. 


And the Eccentric Anomaly ) — 2.© a D's Apogee, «will be the Argument of the EVECTION EQUATION of the 


Moon, as above, 


For the CONS TRUCTION, fee the COMMENT on the MOON's THEORY. 


H x. 
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X. COMPOUND VARIATION-EQUATION of the MOON. 
c. 


rr an 


Argument, MOON Equated from the SUN’s True PLACE. 


Dif. 


| 
3] 


° 37 19 
o 34 19 
° 31 19 
o 28 18 
o 26 17 
© 24 16 
© 21 16 
o 18 15 
o 16 15 
oO 13 14 
° 
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For the CONSTRUCTION, fce the COMMENT oa the MOON’s THEORY. 


x; 


CORRECTION of Mean Variation, (See Page 73.) ‘ 


By Decimal Maltipliers. 

or fubtraéed from, 

the preceding Compound 
Cc. 


To be added to, 


Eq. of M. Va. j inOét.or 
M. Dif. ©toVa. in Pe- 


rig. and Apog. O10. 
wirg. DAO. 
Signs and Degrees, 
See 


4 


ee | | ——— | 


Arg. 
pro~ 
per. 


to, or Jubtratted fiom, 
the prefent Mean Varia- 
tion, for the Variation 
in Perivee ox Apogee ©, 
inthe fume angular Dift, 
dvIO, refpeciianly, 
Aelkq. Ya to Cor, 
M. Var, to © Ans: fo 
Tito xr Malhy, DIO 
08 250 Eq. gs’, © An. 
38269 Cor. 39”, and 39” 
m9 Sgt, We. 7. 
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EXAMPLES of the USE. 


nr 


according to its Title, 
Fariation, 


4 te THE Maximum of the foregoing Equation is the 
Sun’s Mean ANOMALY, fame as it is determined by Dr, Halley, the Sun being 
Signs and Degrees. in Perigeon ; viz. 2! 4". It fubtraés from the Mean 


Variation in the Firft, and Fourrh Quadrature, of the 
Sun’s Anomaly; and adds to it in the Second and 


4 Third. It is, whenthe Earth is in Aphelion, 1! 54", 
ea only. 
Xrs 


The Readinefs or Facility of working by thefe 
Multipliers is equal, at /ea/, to that by the Lo- 
giftical Logarithms. 


EXAMPLE I. 

a #45°. Sun's A - oF 0% 
» 40 10 15°. Sun's Anom o" 
Grt. M. Var. 35 10. Eq. of Var.124 — 
Correction — i 54 Dec, Xr. 92 


258 oes 

7 Pref. Var. 16..C. 248 

es packs — r116 Comp. Var. 

162 = —36! 49” 

63 Corretion —114!,08 = 1 54— 
herara . Lo. Log. _—— 

"eb Gr.M. Var. 35/ 10” | 2320 Cor. Var. 34.55 

68 For Sun’s M. Anom. | 0242. See P, 73. Cy 

a2 Pref. Var. 33/169 | 2562... Halley, 

z3 Correfion — 1 54 

9731 397 EXAMPLE II. See Page 72, 

75} 198 

276} ,98 D4@ os 25°, Sun’s Anom. 3* 26% 

ng 99 M. Var. 26/56”. Eq. Var. 957 4 

79 20 Corredtion +40 Dec. Xr. ,42 


Pref, Variation 27 36 ..C. 


190 
281 {1,00 " ——— 380 Comp. Var, 
282 }1,00 See P. 73, for Halley's a 284 gl 
a Lees Mean Variation, Corredtion 4+- 39,90 = © 4o+4 
3 2 Lo. Log. 

285 |1,00 M. Variation 26/ 56” 3479 Cor. V.-b29 21 
286 1,00 For Sun’s Anom. 9896 See P.73. CC, 


Pref. Variation 27 35 3379 +» Halley, 


Seed 


Correétion +- © 39 


Otberteyfe. — AccordingMo the logiftical Logarithms Jor correcting Halley's Mean Variation, 

E’ == Minutes and Seconds in any Equation of mean Variation in Otants. 

S? => the Sexagefimal, in Minuws and Seconds, anfwering to Lo. Log. Sun's mean Anomaly, 

the little Equation in Minutes and Seconds to be added to or fubtracted from E, according to Yig, 
for the Variation in Perigee or Apogee, refpectively, 

e/m == Equation of Correétion, fought, in Minutes and Seconds, to find m ? 


Given ’ 
cm 


Var, 
dlpege 330 16" 
Peri 37 14 


Ss? 
Hence, by Tranfpofition and Divifion ©’ Gr EF’ 
oe 

ef 


Ss 
By Halley Ex r= El Bb olin, 


EB? Dif, Go! i Sof a . 
That is, $/ Dit, bor ne A Bo. S'Dif. 60! in Secs of aDeg 
0/ ef 2134 
EXAMPLE. 0 find the Muhiplier for 20 
Lo. Log, Antwering to 
vis coogi} 58/45” Dif, Golan t! 1 em 7 5 


Hoa 


(where E/ == 45 10%, f == 2/4”) 
9° Sun's Mean Anomaly * 


Towhich An, P, > 213" 2145) Oe. nearly ne above. 


Ad, 
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AI. Mean Repuction -E- 
QUATION of the Moor 
to the Ecuirtic. 

Cc 


4rg. y in Orb. a 8B or eq. 


Dp ) 0.6 ; 2.8 | D 
a —_—= a 
83 ~~ $2 
a” TW ~o 


— | J. —_ J ff 


of o 6 6 30 
11° 6 5 29 
2] 0 6 5 28 
3] 0 43] 6 5 39)27 
4).0 6 5 26 
st G32] 5 20f25 
of 1 6 5 24 
72 S41] 5 of23 
rc 6 4 50/22 
gf 2 6 4 21 
1c} 2 6 4 20 
rig 2 374 6 4 19 
tap 2 6 4 8 
13] 3 6 3 17 
To} 3 6 3 16 
Is} 3 29] © 3 29415 
16] 3 6 3 V4 
171 3 6 3 3/13 
18] 4 6 2 12 
19] 4 6 2 ir 
zol 4 6 2 10 
21 6 2 
22 q 6 I 3 
234 5 6 1 4it 7 
241 5 6 1 6 
254 5 6 1 5 
26] 5 6 ° 4 
274 5 6 ° 3 
28t 5 6 ° 2 
29] 5 6 ° 1 
30] © 6 ° ° 
srt fie |S 
—~——J a 
9:3 | O 


Note, The Seconds of Re- 
duélion, above or below the 
mcan Redudtion, are com- 
peatated for, or thrown in- 
to the Table of Variation, 
P. 50, together correfpond. 
ing with the prefent Zvclina- 
tion of the Moon’s Ord, 

For, as many Seconds in 
the true compound Fariation 
are omitted, az, 24% as 
Dif. between the Mean, and 
greateft or leat Excess a- 
mounts to. 


“MOON’s Mean LATITUDE, 
At the mean IncutnaTron of her Orbit. 


Argument. _Y in Orb. trom the Node 1 eq. 


a o.N 1.N z.N 

: — Dif. 
SB] 6.8 

ee rere see) ere meee oe 8 eee ee 
ol1o co oO 

Ifo 22)5 : 2 40 
2} 0 10 45]5 4 e+ 
3h 0 16 ae 4 ou 
4] 0 21 29]5 4 aa 
_5] 0 26 51 4 9 
6] o 32 12) 4 pee 
7] © 37 32)3 4 ee 
8} 0 42 524° 4 fee 
9g} o 48 11f? 4 ; 9 
$01 0:55°29)2 4 4 ee 
Lilo 58 46 4 7 
taper 4 3)3 4 ee 
(34 1 9 181° 4 1 32 
14 114 32], 4 ee 
eB +944) as as 
TOT 1 24 55 4 

ral 33 a2 ee 
18 135 12}¢ 5 1 1 4 
Ig 1 40 18], 5 2. ° 59 
20 ele 2 eal 53 4 
211 50 25)2 5 4 39/9 38 
ies Re ay We 5 § 2715 a2 
23) 2 0 231) 5 6 aan 
sed aR died 5 6 4516 51 
251 2 10 13 5 7 , 
26) a 15” ate 7 42|5 20 
47) 2 19-3314 aaa ae 
28 ae ci 8 o 8 
29} 2 29 23 8 3 
cig Rae come | inka ee ram pea Papa 
epir.s 1o.5 9-5 

oo J Dif. —] Dif. |-—-———] Dif. 
3 N 4.N 3.N 


Ex, 1. Arg. Mean Lat. 93 .. M. Lat. 5% 8/28" 8. 
Arg. Equation 3% . . Eguat.— 8 52 N. 


True Latitude ) . - 4 59 36 S. 


Ex, 2. Arg. M. Lat. 2§10". . M. Lat. 4°49/499N. 
4rg, Vquation 5*5° . . Lquat. +3 44 N. 


Truc Lat. D . « 4.53 33 N. 
Correfponding together with prefent Inclin.of p's Orb, 


Signs Arg. Signs Arg. 
—_—s oman 
Note, 0.1.2, N. A. 2 6.7. 8 S.A. 


3-45.N.D, ¢ g-t0.11. SD, 
N.A. North Afcending ?5. A. South Afcending. 
N. D. North Defcending § S, D. South Deicending. 


Equation of the Moon’s 
Mean to her True Lati- 
rTuDE, for the prefent In- 
clin. of her Orb. Cc, 


Perec ari linha 
arg. 2 )aOQ— torego.Ar. Lat, 


~ 
z 


e 7 49 13° 
9 7 45 |29 
13 7 49 $28 
28 7 54 127 

7 58 426 
46 8 2 25 


am mm OO 00000 
ww 
“I 


55 8 6 |24 

4 8 9 23 

14 8 13 J22 

23 8 16 [21 

32 8 20 |20 
1 4I 8 23 19 
I 50 8 26 118 
159 8 29 J17 
2 8 8 3 f16 
217 8 34 }15 
2 26 8 36 |14 
2 35 8 39 113 
2 44 8 qi fr2 
2 53 842 Jur 
3 1 8 44 |10 
3 10 8 46 9 
3.19 8 47 | 8 
3°27 848 | 7 
3 35 8 49 | 6 
3 44 850 | 5 
3 52 8 $i 4 
4 1 8 52 | 3 
4 9 8 52} 2 
4.17 852] 1 
4 25 8 52 ° 
11.S .8 [fe 


Nore, The Arg. of Mean 
Laritude and Arsyument of E- 
quation being 
Same? x7, S N&N,S&S 
Dig. § N*™C 9 Nas,’S&N 


the Lquation will be 3° $ 


refpedtively :  correfponding 
with the prefent Inclination 
of the Moon’s Ord, 

aH Increafing and dimi- 
nifhing the above Eq. in fi. 
plicate Ratio of Sun’s Dil. 
will be nearer, viz. of 27” =a 
ata Maximum. 


Mean 
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Mean Horizonrat PARALLAX of the MOON, |II. Equation |[ IL Equation 


in Syxigies. of )»’s hor. of )’shor. EXAMPL E s, 
Eccentricity 55050 tothe middle State of her Osbit.{/ Parallax. Parallax. in and. out of Syzigies. 
Her Mean Dif fr. © being rococoo. C. c. 3 : 
4rg. Moon’s Mean Anom. 8 eq. or eq. by the 8. {| 4g. MeanZ- arg. )’s truc 
or M. central Equation, only. wedlion. pone. a wind vas 
Sig. 3] Sig. 4 = jy] —]— ws Mean H. Pas, 54! 107) MEv.0809 
—- | ——— Sls ws i 3 Ss Equation — 42 
is} — 

+ + eed Dees fer nl | Sa eee ba 3 True H. Par. 53 28 S :, 
aoe aed eee ee RR A i (cg a tal oe ee ey re me 
~.o 57 18458 52[60 1 s|| 0] 42] 36] 21 “° 15 45430 Ms Bvecton 6 342 

22158 54/60 2fzofi 1/42/35} 2o0ff of 16} 46 29 3— 
a 25158 s7]60 4 23] 2}42]35]igff ofs7]46] 2s Mean H. Par. gato” 
37 28159 0/60 sla7]i 3f42135]rS} ofi8]47f27] — Pavation — 18 
57 32159 2]/60 6} 26]| 4}42/34]1SH 1] 19/47/26] ruc tt. par. 53 a2 (C. 
§7 35489 S190 7h25H Sf42134frr fl 1 [zo] 4s] 25 $3 52 J ally, 
~ 57 38[59 8]60 of24}i 6lar[a4]i7ff + ]2r| 49] 24 eR Te 
57 41/59 10/60 10f23]/ 7441/33/16 F) 22) 501231 Ey An 6s. p3@ 632 of— 
57 44159 13]60 rif22i] Blar[33fisif 2]23| 51] 22 M. Eveétion 63 § 42/- 
747159 16 60 13] 21 9f4tl33fis 2f24}52] 21 Mean H. Par. Gol 25” 
57 51459 18|60 14] zo}f ro]arf32z;r4 yl 2/25} 52/20 Equation ge 
1 57 54459 20]60 tsligl rs]at] 32] r4]| 2|26]53]19| Truett. Par. or 7 (c. 
57 574159 23]60 16fFi8]] izigol3i fish 3427/54] 18 6r 7 Halley. 
$8 ofs59 25|60 r7}iziiig}gofzstiztl 3428 {sa} iz ches ee cr ne ie 
58 3959 28460 18/16] r4f4o] 3s} iif} 4fzqf5s5] 16 : Siete MAS ane 
58 6159 31/60 19 ISH US ]40] 307 FO] 4430/55] 15 Equation 1/42/—~ 
58 9]59 33160 19] 14] 16/40] 30] off 5] 31]56] 14] Mean H. Par, Gor 25” 
38 121/59 35 {60 201134 17} 40] 29/ off 5133 [so] 13] “mon A Ae 
58 15459 38|60 21] 124 18h 4of2o} By) 6)34/57] 12] True Ht. Par, 58 43 {[C. 
58 19159 40160 2} itll 19)39}28] 7]) 6)36}57] 11 38 43 J Haley, 
g8 22/59 42160 23) 109 20/3927) 6|} 7137/57] t0 EXAMPLE {11 
58 25159 44]60 22] off 21439]/26] sf 7138153] 9 c. Halley. 
58 28159 46}60 23) 8 2z}sq}25} si] Sy3qiset 8 Eq. An, 68 0% Tr. An. 5% 180 
38 816 8 9] 40]58] 7 [056 Eccen 
58 31159 4 © 23) 7 2343o)25) 4 4 WMéatiati® yo 
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Tsao | of thefe Arguments of Parullix to 
Horizontal Parallax D to her Halley's and Halhy's to thefe, here- 


horizontal! Diameter. after: Or, taking +p for the proper, 
55/40" to 30! of La Caille,| and — for the contrary Sign, 
s§ © to30 © Alayer, Tapa: Fev, Eq. p24 Eq.Ap. 
60 48 t033 27 Halley, Tis 
57 20 to 31 30 Newzon. [= Oye An: 


The above Mean Parallax, in Syzigics, and that in 
ul Pofitions of the Moon and Sun, or in any State of 
the Moon’s Orb, adds to the apparent for the true Alci- 
tude of the Moon; and contequeutly Subtraés from 
the apparent for the true Diftance from the Vertex, 
and the contrary. 


N. B. y equated Anom. — Dd © fame eq. c= An. Arg. where 1 Eq. Ap. ) only is concerned, 
>) Mean Anom. — 2, An, Argument == Mean Evection = 2.M. Pl. ) A@'— y's M,. Anomaly. 
d equated Anom. — An. Arg. = DA ©; the ’s Pl. being the fame equat, with )*s Anom. 
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EXAMPLES 
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EXAMPLES of Computing the True be of thee SUN and MOON. 


To find the SUN's true PLACE. 
RULE. Colle the mean Longitudes of the Sun, and bis Apo- 
gece 3 fubtra&ting the Latter from the Former, for the Sun's mean 


For the SU N’s True PLACE. 


Mean Time. Sun's Longitudc. Sun's Apogee. Anomaly 3 te which find the Equation of the Sun's Center, which 
1733 gt 20° 58! 18” 3% 80 177 184 Scnnetted with the fs, eeaie Place, sible to tts proper Sign, 
May 27 25 ives bis true Place, for Mean Time, required. With which Place 
Hours 20 conneét the Mot. equal to the Equation of A.to M. Time, for ©’s 

M. 27. S. 53 Place, apparent Time, required. 


Equation of apparent to Afean Time. 


ee oe 
Mean Place © For the 
Equation © Center Sun’s Mean Anomaly 2 -F 2™ 47% 
mm . By 72d. P. 20. 
True Flace © 2 17 23 «59 fOr MH 37 3 59+ Sun’s Pl.true . . — 4 23 
Equat. A. to M. Time CS a = Motion correfpondent. Abfol. ? AtoM é — — 
i — 1 368 dit Asie ce E Equat. Moat Time +1 36 f= 3p 357”0f Deg-M.Mo, 


For app. Time, as above | 2 17. 23 55 very nearly. + Or proportion the Degs by the tr. diwrn., Mot. 57/ 14% P. 1956 


For the MOON’s True PLAC E, 
To find the MOON’s true PLACE. 


Mean Time 
1733 


Moon’s Nede. 
8s 80 28% 6” RULE. Colleé? the mean Longitudes of 
the Moon, ber Apugee, and Node, and ther 


Moon's Longitude, 
Bs 1° 3/ 42" 


Moon's Apogee, 
63 20° 25/ 24” 


May 27 4 16 §5 48 16 22 37 7 47 4 conncé? the Equaticns, from the feucral r- 
Hours 20 Jo 58 49 2 39 uments, as on the Left, and below. 
M, 27. 5. 53 4 


tH The )’s Ap. veg. is firkt fubt. from 
p's Place x eg. for finding the M. dnom. 
eg. Anomalies, and Arguments, and is laftly 
added to y's P/. 10 cg. for ber Orbit Place. 


“— 7 49 47 
8 o 38 I9 
— 3 22 
—8 0 34 (57 
o 26 I9 42 


—— 


Mean Place / 
Annual Equat. I. 
p 1 Equated 

Apogee — 


RQ. 
p Orb Long. D's Lat. 


nee So 
p Mean Anemaly 4 25 44 45 XI. pinOrbag. FArg. Lat. 2953/26 
6 lefs Equations 2@ 3 p's Apogee. [2 ) 3Q—I.Ar. Il. Arg. Lat. § Eq.--3 9 
) Anom. 7 Equated Mean Eveétion. P'strue Lat. N.D. 3° 1 35 


2 El. Eq.& 6lefs Eqns. 
IX. Arg, of Evedfion. 


Elliptic Equation VIII. 
— 
D Anom, 8 Equated 
Eveétion Equation IX. 
————— 
) Anom. g Equated 
Comp. Var. Equation X. 


Horizontal Parallax }) to })’s horizontal 
Diam. 60/ 48” to 33/27”, Or 60! to 33/. 
Equations. 


ad 
For Corr. of 2? Arg. © M. An. 


Arguments 
M. Variat. § L.L.0226.P.73. 


a 
19 59 41 
: 3 No, of Equations. 


Arguments, 


— 35! 54%, corretied — 34 =«9 Cor.—1/4.573 Eq. 122”, X 1486 a tou © 2917023! 59! 
pe 2) Se aehabions oe > p 
truce Equated Anom. | 5 19 16 32 Mean H. Par. 6o! 22” 5 oe PoT_DZsAp. 7 7 3 6 


By M. Evec.Eq.--o 1 
Tab< P tr.iQEq.—o 37 


Apog. & Equated -+ @Oayp Ap. 7 10 20 53 
ee or Argument sdanual. 
Double x 20 41 46 
z2yat@Q 83 19° of 
mY. Arg.M.Lag 25 45 


2 49 


jp Orbit Longitude 
Reduétion 207 XI. t 
Equat. Precef, P.33.- 
en 


6 
3. UTrue Hor.Par. 59 46 


43 

2G fees 
5 5 
By (P. 78) Halley 59 47 . 


D in Ecliptic a) Anom. g Eq 5 39 Ranh, 
Obferved —@© A )’sAp.or Ann. i: IL. Arg.Eq.Lat, 3 23°45 
Error pIO.. + 6 lefs Equations. ae 


— 8 20 Halley's Tables. 
N.B. The p*sobferved Longitude above is corrected by “+b 14”, according to Sun's Longitude to Mean Time above 2% 17° 23! 59” 


the Precept in the Preface to Dr. Halley's Afrenomical Tables; being the Dif. of Equation of Precefion, Page 33. « + « “he 20 
the app. above and true Semi-Diameter of the Moon, in Long. or R. A. at any eeenccepeieincnesia eae 
Time, with Refpeét to p’a Alt. and Lat. or Declination: Dr. Halley having Sun’s correéted Place i: . 2 87 24 9 


deduced his Junar Places, in obferving cither Limb of the )), from her app. inftead of her true Diam. at thofe ‘Times; 

6 0/48"to 34'27” isas Go! to 33’> for the horizontal Parallax to the hor. Diam. of the Moon, being as 1 to,55. Elence the conftant Log. 
Log. 2596 being added to the Log. Log. of the hor. Par. will give the Lo, Log. of the Moon's hor. Diam. Or 1, -& -y'g of that Half, of the 
horizontal Parallax == horizontal Diameter of the Moon. 

Lo. Log. Or, ‘shor. Par, 59/467 = 59's76 


EXAMPLE, Moon’shorizontal Parallax 59/46”| 0017 ——_— 955 Mts 
+ | 2596 ce ey ee 
: ee el ere yo «2 «© 2 59 32/,868 
Moon's horizontal Diameter 32! 52”| 2613 ‘atone at 


p'shor. Diam, 32! 52” as before. 
ee For common Ufe, where great Exatinefs in the Moon's Place is met required, the 6 lefs eiitiens I, WF, IV, V, VI, and VMN, may be 
omitted, as amounting but to few Minutes; in the prefent Unftance but to-- 22”, And the I, VII, IX, X, and XY Equations (the laf Aging the 
Redudlion-Equation ata Mean) will be fufficient. 


REMARKS 


and NAVIGATOR. , 55 


REMARKS on Mr. MALE R's Acceveration of the MOON’s Motion. 


Mr. MAYER having faid, that by comparing feveral Periods of Eclipfes together he is afcertained of the Moon’s Motion being guicker now 
than in former Ages 3 and that in 60 Yearsit is x’ 9” fatter than Hal/zy’s or our Tables reprefentit. had therefore a Mind to try, whether 
from folar Eclipfes (whofe Beginning and End are much more accurately determined than /unar Ones ; and which, if central, or nearly fo, the 
Error of a Minute in Latitude will not make any fenfible Error in the Scruples of Incidence) I could collect any s4cceéeration beyond what the 
prefent Tables reprefent. . 

For this Purpofe, I took one Period of 54 Years and another of 72: The frfi from 1661 to 1715; the other from 1676 to 1748. : 

Equal Time at Greenwich. 
March 10, 1661, Hevelius obferved the End of the folar Eclipfe at Dantzic =. . xxh y6my49 
Moon's Longitude ohbferved .« 2 9 119 4! Of 
Error of Computation . . +5 
April tg, 1715, Dr. Halley obferved the Beginning of the total folar Eclipfe . . 84 2mqos 
——— Moon's Longitude obferved . .« %&% 11° 20/f 17% 


54. Years Diftance. Error of Computation . . — 2” 

Fune x, 1676, Hevelius obferved the End of a folar Eclipfe . . . « . « « » oh 23M 308 
Moon’s Longitude obferved . «© IY 210 26/ 17% 

Error of Computation . . — 4’ 

Suly t45 1748, Dr. Bradley obferved, at Greenwich, the Endof a folar Eclipfe . . 2h rgm4gs 
=e Moon’s Longitude obferved . « SY 3° 9! 37% 

72 Years Diftance. Error of Computation . or ae © a 


According to Mayer's Hypotbefis our Tables fhould have loft in 5g Years . « a? 2/ 

But by the foregoing Computation the Difference isonly .« 2 = 

According to the fame Hypothefisin 72 Years, our Tables thould have? . . xf 23% 

But, by Comparifon of the Computation, they have gained . « 1357 

(> Confidering the Diffance of Time, between Hevelius’s Days and Ours, and the great Difference of the Meridians, the near Agreement 

in Computation, as well as Nearnefs of Obfervation, is furprizing, after fuch along Period of Time! 

Iam fenfible that thefe Obfervations are too few to fpeak with Certainty upon; but they give one Reafon to hope that the Mean Motions 

jn this Age do not much differ from thofe fet down in our Tables; though the Acccleration of the Moon’s Motion, for former Ages, appears 
more evident, aswe have fhewn, and allowed for, further on, Dc. 


An Accounr of the foregoing TABLES, 


THE Radical Mean PLACES of the SUN and MOON, (diftinguithed from Mean MOTIONS) are fitted to the Beginning of each Fulian 
Year, in the O/dor New Style, asexpreficd, anfwerable to December 31, at Noon: Except thofe Radical Mean Places for the Leap-2ars, which 
are advanced by a Day’s Motion, anfwerable to the rft Day of Fanuary at Noon; and on which Account 1 Day anda Day’s Motion is to be 
fubduéted in the Computation for Leap-Ycars, or 1 Day lefs taken out for, inthe Months of January and February, as being the fhorter Method ; 
inftead of adding a Day and Day’s Motion for all the Months after February, according to the old Method in all former aftronomical Tables. 

The mean or middle Motions, in refpeét of Time (diftinguithed from the radical mean or middle Places) are every where proportional to the 
Differences of the radical mean Places, in Revolutions, Signs, Degrees, @e. for different Points of Time. 

The radical mean Placcs and Motions for both O/d and Neu Styles are inferted to fuit the Purpofes of Computation for Time back (before the 
New Style) as well as for ‘ime forcvard, fince the Account of Time by the New Style, was cftablifhed. By this Means the Computer fi 
reducing the Date of one Style to the other, may make a double Computation correfponcing to cither Style, and thereby find the Agreement in 
the Refult of both Methods, when great Cerrainty or Accuracy is required: Or finding a Difagreement of both Methods, he may proceed to deteé? 
bis Error, and difcover Truth in the End, 

The 99 Fulian Years Motion, fuited to both Styles, and never before contrived, ferve for adding to or fubtrasing from the radical mean Places 
of the SUN or MOON; according as the Time for the mean Places fought is forward or backward, refpeively, of the Time for the given 
Radixes 3 being the /berte/f Method of Computation that can be put in Practice, efpecially with the Motions for each Month-Day, as we have 
annexed to it; there being only one Addition or Subtraétion of two Lines, and then one Addition of another Linc to find the mean Place of the 
SUN or MOON, for any Day at Noon; whatever may be the Number of Years backward or forward of the preient Year. 

Buewe have given the Radixes from 1652 to 1752, O.S. when the Style received Alteration by Act of Parliament, and alfo from 1752 to 
1852, N.S. for determining the radical mean Places of the Suwa or Afoon, for any Day at Noon, in any Year Old or New Style, of thofe Inter- 
vils, by one Addition of f2vo Lines, only. 

We have al fo given the radicalmean Places of the Sun and Moon, atthe Beginning of every Afonth, or End of the former Month, (except giving. 
them for Fanuary 1, and February x, at Noon, in Leap- Years) in the Years 1600, 1700, and 18co, O. and N. Style, by which the mean Places 
of Sun and Moon are had, for any Day at Noon, in any Year of thofe Centuries, by the Addition of three Lincs; namely the Radix-Line, 
Line of theYear's Motion, and Linc of the Day's Motion, inthat Year ; whereby te Refult of one Computation may be proved by the other, 
correfponding with the Dates of the different Styles, 

The Motions of the Sun and Moon are alfo given to the Beginning of each Month in the Year tobeaddedto the Radixes, anfwering to the Be- 
tinning of any Year, Old or New Style, and to which the Motion for the Number of the Month-Day is to be added, for the Sake of Muriety, 
and antient Cuftom. 

And EXAMPLES of the USE and PRACTICE, of all thefe different Methods of Computation, are exhibited at the Bottom, or on the 
Sides of the Pages at the Beginning of our Work, to male them céar, and undoubted. 

There are diflerent AZerbods and Tabs, for proportioning the Difference of Equations : So that the Computer may take his Choice of that 
Method which fuits him beit. ‘This isa sere Improvement we have made which was much wanted, to facilitate Computation, and give Eafe to 
the Attention. We find, by Experience, that fince Sexagefima/s may be reduced, at Sight, into Decimals, (fee Ps 14.) that multiplying the 
Difference of Equation, by the Difference of Argument (reduced to Decimals) finds the proportional Difference to be added to or fabtraéted from 
the firft Equation, aboutas foon as the Logifiical Logarithm of one of them can be found (turning over Leaves) and greatly cafes Attention, be- 
yond any other Method. But, for thofe who are not expert or ready at Maltiplication, they may ule the Vadis at Pages 256, 257. 258, are 
259, with great Facility and Quickneli, : f 

Our Tad, at Page rq, isa Nowely, firft thought of 5 but proportions not fo quick as thofe juft mentioned. 
; te ; Uher . oe Jf the folav and tunar Places and Motions are fitted to Mean ‘Time 3 tocwhith Apparent ‘Tine muff br always reduced, in apple 
OUle dy il cubhs, . 
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SO TRECEP TS of COMPUTATION 


Precert I. To reduce the Apparent to equal Time and the contrary ? 

RB. Tab. p. 19. Toke ort the Equation, atence, standing under A, correfpondent to the Sun's ¢rve Place, and aecording to ite Sign, -F or —, 
add or fultra@ it, tocr fromthe apparent forthe Mean Time. Orif the Aécan Time is given, tale out the Equaticn flanding under M, correfpon- 
deat to the Sun's tru’ Place, and according to its Sign, 4 or—, add or fubtraG it, to or from the Mean for the Apparent Time, required: being 
the Cenwerfe of the former Equation for reducing Apparent to Mean Time. 

Ornerwise. By Tad. ¢. 20, take out the fir? Equation correfpondent to the Sun's Place, under A, or M, according as either the Apparent 
or Afcan Time is given, to be reduced to the Time required, and fet it down with its proper Sign, -+ or =~; then take out the fecond Equation of 
Time anfwerable to the Sun’s M. Anomaly, under A or M, correfpondent to the Apparent or Mean Time given, in the fir Equation, to be re- 
duced to the required Time, and fet this 2d Equat. down with its proper Sign, under the 17 Eguation ; thefe two Equations connected together in a 
‘Sum or Difference with the proper Sign prefix'd thereto, (adding the Equations together, if of dike Signs, and putting the Sign of either to the Sian ; 
or if of unlike Signs taking their Difference, and putting the Sign of the greater Equation to that Difference) will be the Abfolute Equation of Time 
required, to be added to or fubtracted from the Time given, according as its Sign is ++ or —, for reducing it to the Time reguired, 

Prec. Il, To compute the truePrace of the Sun? 

Antone the Radixes of the Mean Places, feek the Radix to the Year in which the Sun's true Place is required, (/f of modern Date) and fet down 
the Sun’s Mean Place and Apoger, in diftin€t Columns for the Beginning of that Year; then add the Mean Motion of the Sun and his Apegec, for 
the Month, Day, Hour, Minute and Sccondin that Year, the Sum of which will be the Sun’s Mean Place and Apogee tothe Mean Time required, 

On, ifthe Year is far tack, or forward of the prefent Date, fet down the M. Places fer any of the Centuries sou will find inp. 8, and afterwards 
fet down under them the Mean Motion of the Sun and his Apogee for the Years fince, and wader thofe the Motions for the Day, Hear, Ge Since 
thofe ; the Sum of which (rejecting Revolutions) will be the Mean Place of the Suz, and of his Apogee for the Mean Limereguircd, 

Or, ifyou can find the Century, in the Murth-Page ro, take out the Mean Places to the Year and Beginning of the Month, then fubjoin the 
Motions for the Year, Day, Hour, &e. fince that Century; and the Sum of which will be the Mean Place ofthe Sun and his pige-, required, 
See Exant, p. roand 1, 7 

NOW, from the Sun’s Mean Place or Long. deduct the Place of his Apogee, and the Remainder will bethe Sun’s Avan Ancmaly 3 with which 
(from Table p. 12.) take cut the Equation of the Suu’s Cexter (by making proper Proportion for the Diff. of Equation and Diff. of Argument) adding 
or fubtracting it, to or frem the Sun’s Mean Pleee, according to the Sign of Equation -+or —, and the Refult will be the Sun’s true Longitude, 
forthe Mean‘fime, required. See Example p. 54. You may correét his true Place, thus computed, by Lable of Preceffion, p. 33. 

Prec, If. To compute the Mean and then the true PLACE of the Moon. 

FROM among the Radixes of the Moon, as of the Sun, tet down the Afean Place of the Af4con, her Apogee and Node, in diftins Columns, 
drawing a Line under the radical Mean Place of the Nede. Then {et downin each of thefe refpective Columns, the Mean Motions of the Moon, 
Apozer, and Node, for Time fince the radical ‘Time and Places. Colleét the Mean Longitude or Place of the Moon, and her Apogce into two dif. 
tinet Sums, in like Manner as the Mean Longitude and Apoge: of the Sun is celleed, by the foregoing Precept. But the Mean Motion of the 
Node being retrograde, you muft colleét the Motions of the Nod: into one Sum, fince the firft radical Time and Place, and fubtra& that Sum from 
the Node’s radical Mean Place, under which a Line was drawn, and the Refidve will be the prefent Mean Place of the Node; as the Sum of the radi- 
cal Mean Places and Motions of the Moon and Apogee, before collected, will be the Mean Places of the oon and Apogee for the Mean Time required, 

Prec. 1V. To apply the Moon's EQUATIONS to ber Mean PLACES, to find her true PLacE. 

1, FROM p. 44. (Having computed the @’s true Place tothe Mean Time for which the })’s tiue Placcis required) take out I. Equation of j, 
Apogec, and §, according to the Argument of @’s M. Anom. and fet down their refpective Quantities and Signs, under their dike in the Mean 
Motions, which added and fubtra€ted, 2s required, the Refult will be the Moon's Place, Apogee, and Node, 1 equated. 

2. Deduét the }"s Apogee x equated, from })'s Place 1 equated, and the ))’s Anomaly 1 equated will remain: with which conneGing the 6 
Jefs Equations, taken from their feveral and refpeCtive Arguments, the Refu/t will be the Moon’s Anomaly 7. eguated, 

3. With the Argument of the Moon’s Anomaly 7. equated take out (from f 48) the Mean Central Equation, which (with its proper Sign) 
conneS# with the })’s Anom. 7. equated, and you will have the Moon’s Anomaly 8 equated. 

4. From the )"s Anom. reguated dedu&t 2 © 4 )’s Apogee, or twice Ann.-Argt. and the Remainder will be the Mian Eve&ion ; with which 
M. Evcétion conned (with the proper Sigz) {Sum of the Mean Ecliptic or central Equation, and 6 Jefs Equation, HI, U4, IV, V, VI, VII, and 
the Refult willbethe Argr. of Evettion, tor reducing the Mean to the true Central Equation. With which Argt. of Eucéfion, take out (r.p.ag) 
the Ezd7ion Equation, and conned? it (in its proper Sign) with )’s Anom. 8 equated, and you willhave ))"s dnom. 9 equated. 

5- From the Moon's Anomaly 9 eguated, deduét © a p's Apogee, or annual Argument, andthe Remainder ain be the }. 4 @, or Arg. of 
X. Equation ; with which (fr. P. 50) tale out the compound Variation-~Equation, and correét it, according to Hally’s Correction of M. Variation, 
P. 73, or by decimal Xrs, Page Si, connect which now corre Variation with its proper Sign, and })’s Anomaly 9 equated, and you will have 
p's Anomaly 10 equated. To which adding the })'s Apogee x equated, (before deducted from })’s Place 1 equated) and you will have the D’s 
Orbit-Place, or Longitnde in her Ordt, 

6. From the Moon's Orbit-Place, deduét the Place of the Node x equated, and.the Remainder will be the D a, or the Arg, for the Re- 
du@ion of her Orbit- Place to the Ecliptic 5 and alfo the Argument for finding her mean Latitude. With which Argument take out the Reduéion- 
Eguation (from Page 5x) and connect it (in the proper Sign) with the )’s Orbit-Place, (connecting alfo the Equation of Precefion from Page 
33, atthe fame Time, or at lait, if you like it beil) and you will have the Moon's true Place in the Fecliptic, required. 

Prec, V. To find th MOON’s true LATITUDE? 

With the Argument of Reduéion, or of the mean Latitude, before found, take out (from Page 52) the Moon's mean Latitude, Then deduét 
this Are. from twice the Moon from the Sun, and the Renwinder will be the Arg. of Fguation of Latitude, With which aire. take out the 
Equation of Latitude from the fame Page, adding or fubtratting it, to or from the mean Laritude before found, (according as it is of the fame 
or different Name with the mean Latitude) and the Refu/t will bethe trne Latitude of the Moon, required. 

Prec. VI. To find the MOON'S true Horizontal PARALLAX ? 

WITH the Argument of the Moon's mean Anomaly, corrected with the Mean central Equation, or Anom, 8 equated, take out (from P. 53) 
the mean horizontal Parallax corvefpondent to the middle State of the Moon’s Orbit ; then, with the Argument of mean Evcétion, take out the 
firft Equation of )‘s horizontal Parallax 3 and Jaf/y, with the Argumentof yy i © rue, (or Refidue of the aunaual Argument from the p's 
Anom. g equated) take out the fecond Equation of the Moon's horizontal Parallax, conneéting thefe two Lquations, in their proper Signs, with 
the mean horizontal Parallax, and the Refu/t will be the true horizontal Parallax (agreeing with Halley's prolixer Method) required, See 


EXAMPLES, Pages 53 and 54. 
Pree, VIL, To find the MOON'S tru: horizontal DIAMETER ? 
ADD the conf, Lo. Log. 2596 to the Lo. Log. of the true horiz, Parallax, and their Sum will be the Lo, Log. of true horizontal Diam. 
Otherqife. ‘Take the Half of the true horizontal Parallax, then rake the Tench of that Half, and the Sum of both will be the true horl- 
zontal Diameter of the Moon, required. Or multiply the horizontal Parallax by ,g5 for the horizontal Diameter of the Moon, 
3 ‘The true horizontal Parallax, according to Avayer, differs from the horizontal Parallax determined by this and alfo Halley's Method, by 
lalmot Half a Minute of a Degree, 
Pryce, VINT. Yo find the Moon's apparent Diamytun prom ber true horizontal DiaMy,TER ?P 
By Tab. 2, P. 263, add the Seconda, anfwering to the Moon's Difence fiom h-r Apogee, and according to her Altitude, to the horizontal 
Diameter, and the Sum will be the apparent Diameter in Altitude, require, 
Prac. 1X, Fo find the Moon's true and alfs apparcat DiAMeren in Lonarrune and Riaut Ascension? 
AsCof. y's Latitude or Declination + ja to Rad. a: fois yy ‘oe horizontal Quameter + to hes true Diameter 2 in Long. or RLA, rofpectiverly. 
se. app, Diam, in Altitude ¢ app, Diameter... t 
See Tab, t, Pe 264, for ¥quation of true to apparent Dinmeter in Longitude and right Afcenfion, relpectively, according to )) "a Lat. or Decl. 
The Supplemental or Auxiliar, Tables following are for different Methods of Computation, 


SUPPLEMENTAL 


ond NAVIGATOR. | er 
SUPPLEMENTAL SOLAR EQUATIONS: 


"For @etermining the SUN's true Place from the mean, according to different Redixe’, and Hypothcfes of the 
; Earth's Orbit. : 


‘EQUATION of the SUN’s CENTER, aceording to Eccentricity of the Earths Orb’ 1692, and mean Diftance 
Oe a Sun, 100000. 


Argument, SUN’s Mean ANOMALY. 


eoo0o0o0o 


fe] 
° 
°o 
° 
° 
fe} 
° 
° 
° 
o 
°o 
Oo 
° 
° 
°o 
fo] 
oO 
oO 


S9A000D/00000 


eoooco$o 


THE above ee eaties is according to the Newtonian Hypothefis of the Earth's Orbit, and the La//eian Computation, 

To compute the Sun's Place for the Meridian of Greenwich Oblervatory from our Tables, acecrding to any other Tables, conrefpondent to our mean 
Motions, and the abowe Hypothesis of the Earth's Orbit ? 

Rue. Note the Difference -- — in a Table between the given Radixes of Sun's Place and Apogee for any common er Leap Yiar, and our 
Radixes (reduced to the Meridian of Greenqich) for the fame Year, and conneét the fame Differences with the mean Places of ows Tables for 
any Time required 5 and ‘hen work with the above Equation Table as with any other, for the proper Mean Anomaly of the Sun, 

© Apogee According to 
— 3 fe. of of | Newton, 
EXAMPLE. Connect with Mean Places —10 | —~— 510° | Flulhy, 
-F 10 “-F-2 0 Morris, 


i SUPPLEMENTAL 


t Then ule the Equation above. 


ge ROYAL ASTRONOMER, 
SUPPLEMENTAL SOLAR TABLES. 


LOGARITHMS of the SUN’s foregoing’ proportional Difances from the EARTH, to the mean Diftance 
1ooooo. And Eccentricity of the Earth's. Orbit, 1692. 


Argument. SUN’s Mean ANOMALY, 


2 | Sig. 0. Sig. 1 Sig. 2 ce Sige S| ae un. 
An. | Cogar. Logar. Logar. Logar, | Logar. Logar. An, 
Cu eee ap Le re ry been ap ee gp eee pe fe meas fem ey ig. 
o |5,007286 5,006347 | ¢, 15:003749 52000124 | pon 14996405 4993620 | ¢ 30 
1 {007285 | 7 |5,006284 | G3 [5.003640 | 199 | aigoggq5 |—s2-14996292 |113 | grogasss | Gs | 29 
2 |5,007282 | 3 |5,006220| ¢% |5,003531 | 1°? | 4.999867 {178 [4.996180 | 117 b4,993491 | gf | 28 
3 |$:007277 | 3 }5,006154] 6, [5.003420] 11, 14999739 | 125 |4996069 | 112 | 4,993429 1 6, | 27 
4 | 5007269 53006087 | 6 | 51003307 es 4999611 | 23 14995959 | 150 | 42993369 | <3 | 26 
5_| 5007260 | ,9 |s5,co6o18 |? |5,003194 bra [42999483 | rag |42:99585° en 4993311 | © |_25 
6 |5,007249] | 5005946 ? 5,003080 ees 4:999355 128 41995742 | 56 1 4:993255 54 24 
9 |5,007235 7a 5,005872 | 7 5,002965 ive 4:999227 3 4:99 5636 1og | 4993201 | oy | 23 
B |5,007218 | 12 15,005797 | 73 [5.002849 | 11° | 4999099 [128 |4g95531 | 105 | 4.093150 | 35 | 22 
g | 5,007200 51005720 | 72 |5,002732 | 172 |4,998971 | 128 |4,995427 | 104 | 493102 | 4° | 2x 
19_|5,007180 | 39 {5.005642 | 7° [5.002614 4.998844 | 127 [4995325 | °° | 4.093055 47 |_20 
A ear TaT 5 Sa O73 ee PE Sapipar- pareiees LO) 4°... 
uy fBsoies | 24 [Seossge | te [Seestes [uae [topH727 nay (osnrezs | [aoasees | 45 1 72 
13. {s007107 5s 51008397 33 ,00225% ae 4.998463 |127 |4oge028 98 | 4.992926 | 42 | 17 
14 | 5,007079 51005312 | > |5,002134 | 1°! | 4,998336 | 27 | 4.994932 | 22 4.992888 | 35 | 16 
15 |5,007048 . 5,005 225 - 5002012 | * 2 4:998210 ae 439948364 9 4,992852 3 15 
16 }5,007015 | 7° 45,005136 4 5001890 i 4998084. 134, 1994743 a2 4:99 2818 2 14. 
17 |5,006980 | 22 }5,005047 | - 9 5,001 767 3 4,997960 4 4599465 2 g 42992786 | > 13 
1B }5,008943 38 5004958 93 {8001643 | 12 | 49997832 | 123 [4994562 | 28 | 4.992757 | 22 | 12 
I 900090 200. 001518 . F 7 2731 Il 
20 |5,006864.| 4 | svoaa768 | 95 [sioor39s ]"25 |Pooregr |123 |duooas87 | 87 |oge706 | 25 | 10 
—_— —_————— eS 12 a ———$—— ——— 
ai Se 45 eer Be 5001268 tae 4:9974.08 121 4994302 83 4992683 = 2 
23 |3.006730 | 9° |sioogayy |:9% Issoorose [12° |doorase [224 [froogias | 8! [fioga6ae | 17 | 7 
hg Foon $2 |5:004377 |r99, ]5:000889 1727 | 43997106 | 170 | 4.994058 3 40992631 Pelee 
5) 6635 7004.2 300076 . 199698 ‘ 4; 98 ’ 18 
ze Seer as eae oe a, : 127 aes a4 a rb APE - ; 
27 Peccus 5§ 3,004.069 ae eeecren mee Hess ae pit 73 Aiseeece : 3 
8 15,0064.66 Be 3003963 | 108 7000 go hice 6634 116 1 : 72 145992893 c 2 
28 {s, 64 o | 58 5 39 3 J 106 |5:000380 | 12g | 4990634 | 116 41993759 ax 142992593 3 
2Q } 52000498 | Gy | 5200357 [15g |5,000252 | 15 | 4.996519 114. |49993088 | 6g | 4992590 I I 
39 |5,006347 52093749 §,0001 24. 4996405 ‘1 4,993620 459925 89 ° 
5 Logar. Logar. - Logar. Logar. Logar. Logar. 3 
M Dif. = Dif. Dif. Dif. |= Dif. Dif. | 7 
An, Sig. 11 | Sig. 10 -| Sig. 9 Sig. 8 | Sige 7. Sige 6 | An 


‘Phe above-TAnce is according to the Newtonian Hypothefis of the Earth's Orbit, and Hadleian Computution. By which, ‘and any other 
Taare, for a different Eccentricity of the Earth’s-Orbit, the Logarithms of the Proportional  Diftances, or Diftances themfelves, may be 
determined for any third Tanxy, to the fame Degrees of the Sun’s mean Anomaly, and other Eccentricity, difttrent from the two former 
Eccentricities. ‘ : 


Logs. Eccens, | Prop. Dif. 
Exameir. 11 20° Sun M, An. ¢ 5,004768 1692 J ror304, 
5.004734 | 1680 301096 Saeed 1 
eee | ss — To find for 1685 Eccentricity, or 7 of x2 bef? Ord, tt 
“ 3 3 12 8 of £ of Differences taken from firft Quantity. 
Lbiofle—zo | 5 aor La f Diff i a a 


” Anfwer ss ++ §,004748 1685- |' r0or100 J 
N.B. The Logarithms mutt be taken to 7 Plrces, to be correfpondent in the 6th Place, 


“— 
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“SUPPLEMENTAL SOLAR TABLES. 


EQU ATION of the SUN*s CENTER, according to-lccentricity of the-Earth's Orbit, 1680, and Mean. )iitance 
H = ‘ “' * of the SUN ‘from the Earth rooodo. - - .- ; he : 


ce si Argument, SUN’s--Mean- ANOMALY... ...... 


wi Sig. ° Be 

An. — _ 

“~o |[o / & 1 ° 
ofo oo 56 1 38 
1 Oo 1 59 53 1 
2|0 358 ° 1 
3 | ° § 56 1 x 

, 41° 7 54 3 I 
5 {2° 9 52 5 : 

: 6 | ‘Oo 1 5Q 6 t 
7 | 9 13 48 8 t 
8} oO r5 45 9 I 
9 | 0 17-42 ir 1 

“10 | © Ig 39 13 I 

In {| © 21 36 14 I 

12 | © 23 32 16 1 

13 | .0 45 28 i 1 

14 | © 27 23 19 1 

1s | © 29 18 20 1 

16 | O 31 12 2 I 

17 | © 33 6 23 1 

18 | © 34 59 24 38 7 

19 | © 36 52 25 58 1 

20 | oO 4s 44. 27 19 1 

21 | © 40 3§ 28 34 1 53 41 
2z | © 42 26 29 50 154 
23 | 0 44 16 31 1 54 19 
24 | 046 5 32 17 1 54 35 
25 |’ © 47 54 33 28 

26 | 0 49 42 I 34 37 

27 | 0 51 29 135 45 

28 | o 2; 15 1 36 51 1 55 20 
29 | 9 $5 © 1 37 55 1 55 26 
30_| 0 56 43 1 38 58 155 29 
a + + 

. : Dif: 

Me. | Sie | mai 


THE ahove Equation is according to the Parjfian Hypothefs of. the Earth's Orbit, and Computation of the Celebrated Yobias Mayer, of 
Gottingen, in Germany. 4 . : 

The Sun's Place for the Meridian of Greenwich Obfervatory, according to Mr. Mayer’s Tables, ia computed from our Tables, by adding 1g! 
to Mean Place Sun, and a! to M. Place of dpogec Sun, by our ‘Tables, and then ufing the above Equation, correfpondent to the proper M, 


Anomaly Sun. eo 
© Place. Ore. 


© Apr 
NV. Be Mr. Mayer's Radixes for Paris 170%, 0 3 0 6 ¢ 92 20° 43’ 35!" 38 7°. gs! go” 
Reduce to the Meride of Greenwich «4 « 9M 20% W. Motion -F 23 : : 
Mayer's Correfpondent Radix at Greenwich » « « g 20 43 58 \ 
Our Radixes 1703 6 6 6 9 20 43.43/19 7 44 3° 
_ ————|— a 


| Our Radixes reduce to Mayers by 2 ow a 8 +k 15 +r oo } Differen®. 
I2 SUPPLEMENTAL 


60 The ROYAL ASTRONOMER, 
SUPPLEMENTAL SOLAR TABLE S. 


no ner ee ee . 
1 SUN’s PROPORTIONAL DISTANCES from the EARTH, according to the foregoing Eccentricity 1680, 
and mean Diftance 100000. 


Argument. SUN*s mean ANOMALY. 


a ‘ o 
Sig § | pie, |_Si8: 2 | bie _SIB- 3 pig. | Sis 4+ pie | S85 [pis |. 

Oag @Qio Oag Qao OHETS) 

© 101462 100861 _ | 400028 99182 98553 
1 - 101448 4 100836 23 99998 oe 99156 =o 98538 2 
2 ; 1014.33 2 roo8it | 32 99968 S 99131 ze 98524. ca 
4 7 , | rorgs8 16 100785 | 36 99939 | 29 99106 = 98510 a 
x } 101676 2 | rorgoz 7 100759 | 36 99919 | 26 99081 = 98496 ¥3 

=a 11674 : 101385 100733 6 99881 : 99056 98483 
6 | 101671 2 101368 i 100707 : 99852 a 99031 a. 98470 nee 
> 1c 1668 : 101351 100680 is 99823 a 99007 . 98458 } a2 
8 ro1c64 4 | 191334 | 18 100653 a 99794 | 29 99933 23 98446 | 1) 
g | 1016f0 ; 101316 | J | 100626 27 99765 | 29 98960 23 98435 | x5 
ro }_101655 101298 |. | 100599 | 2° |__99736 | 15 |_98937 | 9° |_98425 7) 
Tr | 101650 3 101280 | | 100572 of 99707 | 2 98914 is 98415 | 15 
1016 6 9 545 z 4 88 8 

12 ra 6 101261 19 100545 28 99678 29 98892 | 3, 92405 9 
13 10163 7 to1242 | 33 | 100517 | og 99649 29 99870 | 2, 98396 9 
14 | 101631 101222 | 35 | 10048 | 2g | 99620 | 39 | 99848 | 27 | 98387 | 3 
1g | 101624 6 rorz02 | 7 100461 oi 99591 | 33 98827 be 98379 8 
16 | 101617 | J | tor182 | 27 | 1090433 | 35 | 99563 | ze | 98800 | 2; |" 9837" | 
17 | 101609 | 101161 | 3, J 100405 | 3g | 99535 | 28 | 98785 | 25] 98354] 6 
18 | tor6ot | | | torigo | 5, | 100377 | 25 | 99507 | 28 | 98755 | 20 | 98358 | 6 

1g | torsg2 | ,2 | rorr18 | 55 | 100348 29 99479 } 28 98745 | 50 98352 
zo | 101582 : 101096 az | 100319 99451 | O93 98725 98347 2 
21 See ee 101074 23 100290 ss 99423 ) 28 98706 a 98342 7 
22 | to1s6t i Korost | 23 100261 29 99495 | 27 98687 | 43 98338 4 

23 | torsso | 1) | to10z8 23 | 100232 | 2 99468 27 98669 | Js 98334 
24 | 101539 | ;2 | toroos | 23 } 100203 a 99441 | 25 98651 17 98330 : 
2g _|_to1527 | |” |_r00982 re 100174 es 99314 | | 98634 | 98327 2 
26 | lors7s 13 100959 | 24 | 100145 32 99287 a 98617 ws 98324 4 

27 | to1soz | | 100935 J 5 100116 a 99260 | 26 98600 | 16 98322 
28 | 101489 5 100911 a 100087 oe 99234 | 36 98584 | 16 98321 : 
29 | 101476 14 100886 100058 9 99208 | 36 98568 15 98320 6 


99182 98553 


30 | 101462 100861 | 79 190028 


oho | ©:6 iS eid ©i0 030: 
© |— Dif. |[— Dif. |— Dif. |— Dif. |— Dif. |— Dif. | 9 
An. | SB Sig. 10 Sig. 9 Sig. 8 | Sig. 7 Sig. 6 


THE above TABLE is according to the Parisian Hypothefis, of the Earth's Orbit, and the Celebrated Maycr’s Computation, 


Equations, | Ecc, Greatelt Equujp © M. An 
O©OM.Ang 19 ar! 3 | 1692 Halley 1° 56! 20! a] 
28 15° 1 20 28 1680 Mayer I 55 3° at 


35 2 
Lb dof Dits=- —21 | 7 


so (Dif. 
—z9 from 1ft Quantities¢ 


ee 


—— 


Goh ath ee ines 1 20 42 1685 |Our Tables. 55 
ables are otherwife diprejed or elevated in Pre ortion tb the Di ences of their re Give Maxima, or great to th 
ah igen bance ip ifferen a “irr Sipe ¢ Maxima, or greate? Quantities, fimilar 
‘Thus are all the neceflary Ufes of the foregoing Supplemental Solar Tables explained. 
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SUPPLEMENTAL LUNAR TABLES: 


For determining the True from the MOON’s Mean PLACE, according to different Meruops and THEORIES. 
jaa eee es : 
I, EQUATION of the MOON, Apocee and Nope. 
. Argument. SUN’s Mean ANOMALY. 


Sig. o } Sig. z ‘© 
Ap. fur [| 8 [us] D fas & eS » ws | Ap. us & 3, a 
“7 {8 |B OES FIA 148 | 8 J AQ] An. 
7a | Ta Ww y4 Tha raw Pe ale 7 a ae CoE. ad 7 
ol. aa aa im 40 10 7 17,8 8 9 30 
6 dele? : 9 ee " er : 10 14 2117 19 ve 8 14] Sf! 29 
ror oe 21110 20 17 29 8 19 5 || 28 
Oo 41f20/ 9 19 ig 910 4571 3 él ols lol ¢ SH as 
TVs] 9 29 rol} @ 19 10 5 5S} gift%2o] . 7 39 9 eee 4] 22 
b 22120] © 39 6 29116 5 43] gtptO 3tt 6i17 48) 43 pane 
I 42 ° 48 9 6 39 <5 5 21 3| | 2237 «(tz 58 6 8 32 3 25 
“2, 3/20] © s8]iol@ ag ic 5 297 alte 44) s/t ZF oy & 30) Jil a4 
2 23150] 1 2 on 6 59 ic 5 37] g}]t° 47 Blea. 3} 8 40 4 23 
243/21] 1 18) O17 Olio Bl Site 26h tie ct) ee tteall 22 
gf] f 278] 7 291s sal yee Ml Fe) 7] 28) 4) 
24 1 37 7:2 ; 8 52 
oe a 1 46 2 7 38 "2 6 8 a Wis tire 46 : 8 55 a 19 
4 41ao] 1 56 7 46 9 6 15 atftt 9 5 (18 53 7 8 58 4! 18 
4 24/25] 2 51.2 7 551 9 6 22 gf{{ti rg 529 C8 6] 9 2 3 ae 
tel eS each? Sarl Wiens seal 81 2 Shai ee 
81 37 2 2 
3 Fl 25) 4 3 9 7 3 6 3 
5 a4|20] 2 3411 & 22| 9 é £5) Slits 28] 3/08 25) 3] 2 rol all 
a 19 oe 10]] 3 a 6 a 71Iha 30 3 19 28 : 915 3| 12 
6 23/20] 3 2/| 9118 47] & 74) Z[tt 32] 3 )19 33] S| 9 17] 2f an 
ae 20 3 11| FHl 8 551 7 11 6 Wi 35 ; 19 37 : 9 19 ; 10 
7 2112] 3 20 No 3 8 7 17} 6{ltt 38] 3 119 44 3, 9 241 Fj 2 
[02 29] IN go xt 7 231 6]] tr 40 19 44 9 22 I 
7 rto| 3 29 9 i 7119 48| + 2 ai 7 
7 4° 3 38 9 19] 8 7 29) 6 42} 1119 4 3| 9 24 ; 
7 59119] 3 47] Si] 9 27] 5 7 35] 6fjtt 43] [19 51] 3] 9 25] 3 6 
8 18)'91 3 56] Ilo 34 : 74h} cfiit 4s] | |t9 $3) of 9 26) 1s 
™% s| 2No ar 6 11 46 I 27, ti 4 
8 36 41 7 40) 3 4 9 55 9 27 t 
8 sa[tel 4 sa] lls a7] © 7 521 tft! 47] 1 |19 57] Z| 9 28 tt 3 
9 9 7 7 58 Ir 48 19 58 9 29 | 2 
9 131178] 4 23 8 9 54 7 £5"! 6 ro) 1 ° 
9 3tlrg! 4 31 lo 1G 8 4 5 11 48 1/19 591 41 9 29 : : 
B49 |_| 4 sop 27 | =~2}—||4449]_}20 e}_| 9 30] _* 
Ly | 8 Seti bp | i 1 eS is le | si] Ju { @ 
“Ap. [Fi 8 |All py IA] Ap. & {A Dd _ IA} Ap. [A] 38 JA IM. 
Si j Sig. 9 An. 
ig. 11 


THE above Equations are accordtiig to the Newtonian Theory, and Halleian Computation, Sce Schol, Prop. 350 B. 3. Principia, Lat Edit, 
Pe 2990 : jon? ry of Gravi' ' gol; but thinks, as the Earth’s Eccentricity is fome- 
{ the greatett Equation } from the Tdcory of Gravity, rx! 4! NINES, ‘ ; 
shee te ough oacaiad (16% to nea Rad, a Mean Ditt © 4 ©) wiz. 16}, Eccentricity, the greateft Equation will be about 
LAL i , , ion is greater) than in Aphel—That this Mo- 
: a and Nodes moved fafter in Perib. (where the Force of ©'s Aétion is greater han phel, i 
trie Ate reciprocal triplicate Proportion of ©'e Ditt, from ©. That the greatelt Equation © Center, generated by 
Qs Motion in reciprocal dupfrcate Proportion @ & ©, is 1° 56! 20/7, correfpondent to Eccentricity Q's Orbit r6rk atorefaid, which would 
be 29 54! go! by a recipracal ¢riplicate Proportion of Diftance of the Sun i Earth. And therefore the greateft Equations eis vat 
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SUPPLEMENTAL LUNAR TABLES. 
I. EQUATION of the MOON, APOGEE and NODE. , 
SUN's Mean ANOMALY. __ 


Argument. 


om Sige 3. : 
An, onl f= beeen fs ot Vo Pe + ja | \> 
ot, 7 || a a ar ar a Taya 
° IDV 6 |2° | ot 9 3°} oft? 24] 6 819] 5 o 0° 4 5°} 9 
1 [tr 49} 4f29 Of 6} 9.39} oft? 15 Q 8 14 5 49] 4 41 9 
2 Jit 49] ,]29 ©] y 9g 30 ot? 7 6 8 9 ; 5 38 1 4 32 9 
Yoog [ur 48] o{19.59] of 9 3% ght FT 6 8° 4] 6HOS 22 4.231 6 
}o4 fre 48] p19 58) yi 9 29 ol 9 55 8 |) 7 58) oH 5.16 414} 9 
ae eet 19-57) | 9.79) , 9 47 7 7 53 5 55 45 9" 
6 tr 47) 3449 56) 2] 9 28) 9 49) 7 7 48] Gi}-4 53 -3 56) 9 
7 ptr 45} 1319 54) 3 9 27) , 9 33) ZI 7 471 9 A 4 3 47) 9 
8B llr aa] afro 58] 2] 9 261 yh 9 29) 5 7 351 64 3 3 38] 9 
g llrr 42] 5119 49] 5] 9 251 xf 9 191 8 7 291 6-4? 3 291.3 
ro \jtr 4! 19 46] 71 9 24 9g IL 7 23 4 6 3.19} | 
rr 39] 5/19 42| ¢| 9 24 2| 9 21 3 7 16| 73 54 3 9 
2a) 228 34) 4h 9 aa 2 334) 8 7 9 of 3-33 a3 
11 31 3 19 39 $ 9 16 a 8 37 6 56. TN 3 19 ‘2 40° 
Il 2g 19 25} 7) 9 14} “| 8 23 3 6 49 q 3 7 2 30 
i1 25| tig 20 73 9.12 4| 8 20 6 42| ZI) 2 54 2 20 
11 23] 3h19 14] 61 9 9 3 8 11 2 6 35 i 2 4Z 2 10S 
trigt 3l1g 8} gf.9 6] 348 1 6 27| aI] 2 3° 2-61, 
Ir 13 ; 19 2 3{i9 3 3| 7.52 6 20] gy 2 38 1.52) y 
tag © 18 55 :8.59) 41_7 43 5 6.12 gf} 2—5 140] 
@] 3) r8r48| 318 56) 31 7 34) 10 B 4) allt 5%) 1 3°lroll’ 3 
10.58] 4 18°53| 3] 343] 4 is S49) Zia 3s ‘trefoil 7 
58] 15] 18.33 48. AD] g i 
10 53 2 18 25] g} 8 45 317 3 ae S41} gif i 15. . 10 fo 6 
10 48] °? [18-17 pee 4/6 531 5.33}. jt 2] a oe pe | 
0.43 8 8 8) 6 8°37} 4) © 43110 5 #4 3 oa 4 12512112 4? trol] 4 
o' 38,1248 .8 4 6 33 5-16] oH}o-37] gi t o4 ‘Oo: 30]s 3 
ro 38) 161 47.59 _ 33 3} at Toy sil O27] 22 zi 32110 
03211619759 18] 8 28] 3] 6 22111 5 8) gH 25}r3] S 43 lez] Ooze lxoll | 
10 26 if 17 40.1,.h]) 8 23 $] 6 it} yy 4.59] 9 fo r2/i3} 0 21/3 | ool so 
xo 21} !>/47-30]'-|.8 19} 4/6 © 430} Mo of 7] '0_ o}7*} oo of*°l| o 
Sod Fd ba -ael ed lene cy AP ASM PS REIN P| ed Es a aE 
—- lp | oss J et aoe : 
a 1A |TApo la {Ta fay > 18] Ap. Be JA M. 
Sig: a] a, 


‘p's Ap. and §, are to 2° 54! goll, as the M., diurnal Mot. p's Apog. and of her 8 refpeétively are to M. diurnal Mot. @. =~ Hence 
gr. Equation. )"s Apogee comes our 19/43”. And gr. Eq. of Moon’s.33 9! 24/5. which Dr. Halley rajfed to 20! and 9! golk: But D. 
Cowper fixed, the ets. Equations ), Ap. and 3, at rif 25! 5 25° 4g jand 9 24 ", nape: = has been fhewn, for corre@ting the Mcan 
Eveéiion-Eqn. or Mean Difference between the Meanand Truc Central Equation, Henceanie annual Equatidns of thefe sbreé Motions, dircétly 
proportional to the Equations of ©'s Center, as before thewn. ‘ 


Decimals. Log. Log. Lo. Log. 


nif ggf! Sx ,1016 == Eq. ) == 0.9932 : 
As 1° 56! 20! +S, Sun's Prefent Equation & 14.20 0 @¢ J sx 19 == Eq. Ap. = 0.7646 pot Log. LL... pes 60!. 
© sr Eq. : 9 3° $0817 == Eq. & == 1.0879 a ¥ 
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a, od NAVIGATOR, 


SUPPL 


Gr. Dif, above the Leaff Equai. 


| for the prefent Equation. D, 
__ rg. _.Sun’s Medn Anom. 


ove ' 
mn fe fF ff 


OF NWI ON wold = nap 


Confiruétion. As 22! greatett Dif. 
of Equation in Ofants, © in Apogee 
and Perigee : prefent Dif. Eqn betn G 
jnAp..and according,to M. An. Sun :: 
greatell Dif. of Equation, Sunin /po- 
frets according to Argument : prefent 
Dif. to be added to the Equation of 
the Argument. 

Ex, Lee Sun M, An, 48 where the 
prefent Dif, Equation from Leaf mai! 
Then a2! : igs: G. De: 277% 
G.D, Proportional Equation required. 


Ap. : S,' 
Pref. Equ= Uses As 3 34, gr. Eq. in Ofanes' 
+ Leatt Eq. : as above, Sun in Ap, 
3: Gr, Eq. in Qete correfpondt, Sun M. An, :: 
Pref, true Equation, Or, As 3/344: G. HE: 


GLE. PE, 
beyonce > LIND a Eq. Hence, 
the Confiruétion of Li Logs, correfpondent to 
Sun M, An. in Equa, of py in O@anta, 

Ux. To find the Pref. fquat. \) , for Sun a »)) 
Ap. 08 27, and 24 5° Sun NM, Anomaly ? 

LiEq. G.D. 
Sunda pAp.ot 27°, af 53. a8" ah. L, Eq. ‘ 
feerkS X "for 2859 | 1 
Profent Equation 27 sired 38 (SunM.An,’ 


{ for Sec*. t0.be added’ théreto,, 


EMENTAL LUNAR TABLES. 


TA nena = 5 
| DecrmatMutripxiers to the 


Greate Equat. 
3 being in O@ants 
of Sun, 


Arg. Sun's M. An. 


Rom ee 
AO OH 


{e} 


N = ms 
Of Dn DO 


. _—— | ——— 


Conffruétion, 'The above 
«Biquation of 3444! in Ap. 
Sun and 3/ 56" in Perig, 
Sun,increafes or diminifhes 


In theinverfe Ratio of the! 


3d Power of the Sun i ©, 
t.¢. inthe reciprocal tri- 
plicate Proportion, — See 
Schol, Prop. 35¢ Bs 3. VP, 
300. Prinip, 


Examyrs of the foreveing 


Gafe. 
oF OO as 4 L, Log 
2 53 Equation. | 1,3183 
For 29 590A, Sun | — 120 
G2! Sv Eq. req’. | 1,3663 


correct, as before, 


47" a Muxin. s:$. doub, 


63 


HI. Equation of the 
Moon, SunatM. 
Dift. from Earth. 
2. Sem-annual, 

Arg. Sun from Node. 
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. : g id 


N. B. For other Methods of folving the Eliptic Equation of the Moon's Crntxa, See Sarther oa, 
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Ye ROYAL ASTRONOME 


eens 2 R 
“SUPPLEMENTAL LUNAR TAB 


a 
DereqMat Murtipiignrs to the Great-|Moon's Greateft Vari- 


ConsTRUCTION, 
with ©. 


V. EQUAMUON, or Moon’s Leatt and Greateft Varta. 
‘rion, Sun'in Apgg..andPerigce, in refpedt of the Barth’ 


L. Eq.{p.- 
“Oo Dif. G.D 


The Fartatron being without the ))’s Octants 


As Rad. S. Doub. Dif, Y fr. next Sizygy or Quadrature in Arge. as 


above 


3: §. Gr. Variation in Offants YI OQ, © 


being in Apogee and 


Perigee, rafpegiively : S, Pref. Equations in Apog. and Perig. as above, 
wit. Rad, : §. 33! toll and S.37t roll is Sua. PAO: Si Pref, 


Equations in ip. and Perig. ©s 
Or, 33 rol 3 2agol 


any L. Eq. : G.D. as.above. 
iets 33% X any L, Eq. <= G. D. as above, 


eft Dif. above the 


The Produét to.be added thereto fo 


Prefent Variation. 


Consraucrion. As 


Leaft Variation. 


gr. Daf. Eq. ) in Ge- 


- DADs. 


LES. 


ATION in Ofaunts o 
fom. Apog. 
ta Periges ©. 


dtetea f o 
.4rg. Son's M. ANom. 


tantsa Sun (Sunin Apog. and Perig.) viz. 240%) a 


: Pref. Dif. in O€antsaccording to M. An. Sun'f 
L. Eq, Sun in Ap, and. Perig. 


:: G. D. above 


Pref, Dif. to be:added to the L. Eq. Sunin Ap. 


for the Vanjation required. 


Hence, i 


“th 244) . 
IG. D. ) out of Oftants == Pref. Dif, to be added 


And, 4 33! 10! gr. Eg. inOSants ) a Qs @-being in Ape: Pref.iite L.. Equation. i 
Ex. To find the Moon's Pref. Var. too® 25° 


Eq. in Offants ) a © according to @ M. An, :: Leaf Eg. Sun being in 
cap. + Prefent Variation, required, 
NB, See Variation Tablis following, py. 73 and 7A me 


Da O and 37° 26° Sun's M. An, P 


04 25° DAO 


Pref. De y O88, 


cove 2gl2zgll wee 
Prop! Eq. - 2 41 


{ 
(== Multr.) x 


.G.D.. 
° U84" 
Khe 972 


L. Eq ... 


D Pref, Var, rey4, 27 35 68 


31288 
142.48 


Prop! Eq. Fafa! 


--Ex. Of she. oing Cafes 
igi i 


fe, fr. 33! 4/) Varin Ap. 


, 37 25 Var. in Per.©, 


DAO 2502 clzgtEq. 003733) 
32269 CE M.An. | 382! 
) Pref.Var, 27/4q"] 335) 
according to this Eyporbe/it. 
Accordg toSir ; 
“Neavtot, GP OA, PIG. 
Var, in DOF. | OAp.33/14% 
@Per.47 Vl 
Variation. 


Inverfly,acche yOas p AO. 
to Cubsof © LOAp. 33/26" 
DI.A@, M. [@Per-37 1 
Dif, qgh 0%, Variation. 
Accork.to 2 @ Ap. 33 16 
Dr. Halley. § @Perey7 14V ar 


oe | and NAVIGATOR. - * 73 
_ SUPPLEMENTAL LUNAR TABLE 


Locisricat Locaritums, to be added to the L. L. af 
the Mean Variation for the L. Log. of the correct 
Variation. 


Arg. Suy’s Mean Anomary. 


OR,-V. Equvarion of the Moon’s Mean 
VaBraTion, According to the New ro- 
nian THEORY, 

© in Oftants, or at a Mean Dit: 4 ©, 
 aierd Sete nem ttre nesinentiereranshanaenaesareieanns 


‘Arg. ‘Moon Equated from the Sux. 


Ge 


[Pp eana~o 


OO ON A 


a : Sena | ey foe 
0.0083 19.995619.9840 19.9767 
2-0079 | 9-9952 19-9837 | 9.9766 | 


oe 
Qn =» 


90-0059 19-9932 19.9822 19.9759 
90-0053 |9.9928 {9.98181 9.9758 
0.0050 19-9924 19.9845 19.4758 


ao 0.0046 19.9920 {9.9812 19.9757 
a. 9:0042 19.9916 | 9.9809 19.9756 
: 0.0038 19.9912 19.9807 19.9755 | 
é. . 

aes 
4 
3 
2 
Z 0.0128 | 0.0008 | 9.9884 ] 9.9789 |9.9753 


0.0125 [0.0004 | 9.9880 |g 9787 [9.9075 
Ee Ms ae Wa 2 + 


Da 


<=—_—. 
Sig. ro. 4. 

N. B, The above, or our 5th, is Sir 
6th Equation. 

Couftrudtion, As Rad. 8, 351 10” Gr, Mean Variation, 
in Ogants of DA@, +92. pa © (from next Qua. 
drature or Sizygy)§' Pref. Mean Variation, as above, 
© being in Ofants, or at a Mean Dittance from e. 

Ex. Te find the corre Variation to 7° 24° Arges of mean 
Variation, aud 2* 5° of “ M. An. ? 

L. L. 


25338 
Brees | 


Sig. 11. 5. 


ig. Qs 3. . 
Ifaac Newton's 


ConsTrucrion. As greateft M. Variation 35‘ 10%, )» in 
Oants 4 ©, and © in Oétants or at a Mean Diit. ies: 
Prefent M. Variation, © being in O€tants :: gieatt, Variation, 
D in O&ants of ©, correfpondent to the  M. Anomaly : 
Prefent Variation required. 
H P.M. Var. x P. G. Var. © in O&s, __ 

SO 5 me es oe 
truc Var. And Hence +L. L. Pref. G. Var. in Oéts. 
— Li L. 35/10" = L. L. to be added to, or connected with, 
the L. L. of the prefent M. Variation, for L. L. of prefent 
Corre Variation, required, * 


4 SUPPL EMEN'IAL 


q. 
Arg. 7% 249.44. 33! 277 
Sun's M. An. 28 5°... 


Cor. Var, req, 


94 The ROYAL ASTRONOMER 
 “sUPPLEMENTAL-LUNAR TABLES... 


center erpererer f PCE I S STCSES O  n aa 
uray .  ..SVI. EQUATION. of the. Moon, orl] VIZ. EQUATION of the Moon, 
V. EQUATION, or Moon’s VartaTIon- 


2d Equation of the Center. Ac-|} or, 2d Mean” Variation.” Ac- 
According to the Horroxian Theory. cording to the Newtonian Theory. 


ig Sig. 1.7 
@l + {Dit + | Dif. 
eT ONT a | ora = 
ae ae 2 
oj} o 0 32 S416 ° to wh2 i 2 30 
i 1 2011 19133 33]0 30 ° riz }2 1 2 29 
2} 2 39 34 9 ° r ig] 2 I 2 2 
3 35917 iol34 4210 oh ° t 2rj2 I z 27 
4} 5 18 1 18135 '3lo 29 ° 1 2312 I 2 26 
ie el res oa S 1 25 [2 t 2 25 
6) 7 S4hy a 38 Io 23 ° C27 |e I 2 24 
7} git 39 32 ° 1 29] 2 t 2 23 
Blro 28]1 17136 s2lo ie roy r 31] 2 I 2 22 
Oyil 44], 16 37 Plo ag fo) 1 33 ]2 1 2 21 
1Ol13 © ae 37 25 ens ° 1 35 |2 i 2 20 
r4-14}, ne 37 38], 3 ° I z i 2 42 (19 
eran 13437 4316 9 oO I 2 I 2 13 |18 
16 40 37 S54, fe} I 2 I 2 14 417 
ra) He acd Pe ° 1 2 1 2 15 {16 
a ed ° 7 : ae ame a 
20. 1 7/97 59lo 4 ° I z a 2 a 14 
21-15), 5 }37 33ho 7 ° Ik 2 1" 2 16 {13 
22 20], 3/37 4815 10 ° l 2. 1 2 17 *|12 
23.23), 3137 3515 13 ° I 2 1 2 47 {a1 
I O ts ©. z. = 
fo) 018 Q 7 : 2 
° o 20 . : ; - 
: 9 23 t 1 : 2 
° Oo 27 ; ; . 
° °o 29 1 2 1 2 
9 © 31 4 : : > 
° Oo 33 1 2 1 2 
° © 36 AO a A ~ 
2 i ha 2 z 


eer | Sennens | cnceememne | ceematy | semen 


dAn.— Sy An, The above corrects the rit Equa- 
tion )’sCenter, and is properly Sir J/aac’s sth. 

Confiruétions As Rad. s S. Pref. Argument 
from nearelt Sizygy or Quadrature zt 2! 25" 
Equation at Greateft : Prefent Equation, re- 
utreds 


Examrrie. To find the Equation for 30° 
a 


¢ above corrects xft Variation, 
Constr. As Rad,: S, Argt, or Pr. 
Dit. ) 8 ©, 1: 2! 20% Eq. at Greatctt 
the Prefent Equation, 
For Gr. E, 2! »34 == 2! 20" 
goPArgt 2 Sine. .. § 


CONSTRUCTION, 
As Rad, + S, Double Argument, or 2, DAO +: 38! 
ol Equation at Greateft : Prefent Equation, required, 


Exampue. To find the Equation for 26° Argument ? 
2X 26° mz 52° . . Sine ,788 to Rad. x, 


Arguant? — 25! nomen 

Gr. Eq, 33! ane 75 Eq. 35165 sev! soll rey) 
+ = Ag x Rade s 275416 Gr. Ey it S. 30° S45 U5 for the ref. Ge 2405 

2 ba 5 The above Eq®. varies according to the 

Barer 4 : aa AP Bef ube tas paatian of Moon and Sun's cawenel ed 

194 12" Eq. required, So for tbe reff, jlthey are together 54." add to, but wher 

So for the Ref. 56,64 Eq, requd, _ NLR. Dr. Grapety (ate p+ 568) crroncoufly | loppo/ite fubte fr. ahaee (the M. gre Eqn 


gives 2/ 10! for a‘25" gr, Eqn above, with con- 
trary Sigs. to thofe of Sir Jf, Newuron (fee lat 
Edit, Princip. Prope 45. Bs 4) and therefore, 
The J+ 2% as!) De ey Gre |falfo in Syaigics with the Sun — and coal. 
Dif. f¢—— 2 10 =_¢¢ 35 Error. the proper srg. == 08 and 6# Sun's Any 
Which Error Leadbetter and Duntborne have \refpettively. ‘ 
frriétly-followed.. Drs Hadley mifplaced this, E- +1 “But in Quad, Sun & Moon's Ap, tht 
quation to-precede the 4th or central that it Pea Ape and Sun's Ap. heing alfo w 


in Quade, Moon 4 Sun) for the pref. Gr 
Eqh. varying bet. the gr. 4? 14” and Leal 
Eqn. 1/26/%. While the Moon's Ape 


N.B. The above Byh, and 9th, correétd, being connece 
ted will formacomp4, Mariation, See our aft and ad Var. 
foregoing + alfo Mayer's compound Vir following. 

Vhe Eins and 7th, Eyns. cothe Right are improved in 
Exrétnefe by varying them in the inwerje Ratio of py tO, 
r divetily, atthe Moon's Her. Parallax, fupplied by the last 
‘ables oF Correction. 


thould follow, occafioning Frror and ‘Trouble to |} gerber, and confy. the proper Argeesun's 
mond it by a Corsh. of the Arg. there mitplaced. [{An, 3% org, sollor a’ (fee Grgd 


and NAVIGATOR. 75 


CORRECTION of -Gregory's 
VIF. or 2d Variation. ¢ 


Vil. EQUATION of the 
. Moon, .or Second Mean 
Variation, According to 
the Neavtonian Theory. 

4rg. Moon from the Sun. 


CORRECTION of the 7th]] Farther. CarReEcTion ; ac. 
Equation, or 2d Mean/! cording to the Dif. of the 
Variation. According to Sir} Moon's Diftance from the 
Yfaac Newton. ; Earn and Sun. é 


-An. ) aM. An. ©, 


as ss 

ig a 12 oO 

9614 J2166l24 9333 |4772)24 
2621 [206618 12 9344 |4629 
9628 J201611 2 18 


2950 f18 7115 
650418230 11 
1685 [1638124 
9723 [t4r&|18 
735 11333/12 
oe 1208)6 
- 9792 {1008!0 10 
9828 [o816/z4 
864 [0633118 
9900 4945 7/12 
1950 JO22 316 
1,000 [oo00/9 


1,243 [1044i24 
1,278 [106818 
L,Zrgpri8ctr2 


1,328 1123416 24! 4 37 
1,350|130410 5 5 Ol 4 44 7 


6! 4 So {1,611 
12} 4 54 [1,633 
18] 4 57 |1,650 
24) 4 59 {1,001 
o!5 0 1,666 


1,385 1417/6 
1,385 [1417.0 6] 
Xrs aff —- [Sun’s 


Dap.jGr. q.|xrs o 
Qua.|Mean true A @'sin Qua.j2d M.f-——: 
L LAn. @|[Per. {paSun! Var. IL. L, 


Construction. (See Principia, 
+425. Lat. Edit. 1713.) As Rad 
Pars S. Moon's Ap. a Sun's Peri- 
An, 38 and g$ will have 2! 20” Eq. ar 
by Tab above.—And what Dr. Grego- 


geon, in Confequentia (==Ver.S. J's 
Ap. — Sun’a Ap, ze 6 Sigs.) 3322's 
Fy, = 2'% Ver. S. Arg. a qth Prapor- Confh uFPion, 
tional (making Rad. == te) And Rad, As Rad. : Gr. Eqn, go" ss Sp 
: 8. Moon a Sun s= m ty F ede at of) Pred, Arg. s Pref, Equation. 


Pep! x a(n ie Raid nisad Examrer. Te find the Fpuatin 

Var. m22'X Vers. Arg. + i, the fer yoo whip F 

ar. Ly, ia Quadrature Moon a Sun, Asi. (Rad.) 240s yg: (Sf 
Now, 3/ Gr. M. Equat, in Queda. 30°) 207 required, 

Moon i Sun : Prof. M. Ey. in Quandt? gy Jor the Bett, 

Moon « Sun according ta Ary, i: pref } 

Afped or Arg. Moon @ Sun: prefint The Ufe of the above Tquatior 


For Gr. Eqn, 340 
30°Arg, Sine. 2.655 fread. 
So for the Ref. Tygoz1! 30% 
Ex. Yo find the true ad Variation ta 
18.35% Moon ad Sunaad 35 24° Azoon’s 
Ape a Sun's Perigues ‘ 
Eq. 
) 4Sun, gt 
U9559 we mE 
7 a 30 
1,272 Xr, for 3% 24! 


of Obne isa farther Miflake, and in- 
confiftent with the Arg, Sun's An, 


) Ap.— Sun Ap = of by x. 
— DApe-bSun Pleos 08 68 § Pofitn, 


Sum, @Pl.——-O Ap. = © An. ==08 68 


So ‘for the otber Proof of the fame 42% LArg. true ad Variation, . is evident. 
Arg. by Pofition 2d and 3d. following 1477 wi LG. Fa. in Onad, = 
of Gregory, | ARz Re ape TL I eS” he: “phone! Arsiment 
Conffrafion, ed 5 


XoJd & PL Eq. Moons Sunny, thinforma to » IiO+o Ao al 
ad Variation. Kua f.L. Pr, G, Eq. p Ap Or page yD Apa (Q] 
Dif. ha be alse da La to be added tol Ap. 

LoL. Pe. M. Eq. for the Ly Le of the ep een 
teucad Vurs—- NOK, Sit li. Newton|! Lhe Ufe of the Soregoing Equation 
times ate=P, and s’=Q inthe above; Fubies in computing the Mtoon*s Placa 
Moparn’, as near the Trath 5 but fiya ds fren 6, Laxamples farther on, 
Pand QUthould be determi. by Qbia, 

See Pape afovefaid of fo Pigiptas 


I odes Wades ; 
Is SUPPLEMENTAL” 


By inverfe Ratio of Cubes of Sun'n 
DIR. iC, and Ref like the follow- 
ing ‘Tab, of Corre@ian, 
a re | 
NA, 4 deducted fr. the following. 
mean 2d Vart, ia the Vain, nearly ace Var. reqs af gay betorl aah 
cording Corrn, of Theory, Her schlieren hu 
Ong to our Cored, of the Theory NH, Geipory's ad Fasiation nie 


i fed in the fame Manner, 
torre tee tepetreenernantpnenente tM eget 


241! at Oana 
Var. reqt... 4177 
By Logiftical Loe, Lu. 
M. Eqn, ofa. eo, M4525 
Loy, for Argunent .. IOS 


Mie 
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Argument. Sux from the Moon’s Nope. 
| Sig. o. 6. Sig. 1. 7. f} 
G, Ex. Lo, Log. |G. Ex*. 


PG i ae | te eae above xrs. to}. for J above eases : 
BY + DIfG. pxe,'Rea.Lat.| L. Inc. if-\g. Ex jRed&baqL, Inc.|} + | Dif. 
Le 2 aie Re Le t & r) Re& Le ] 
° oF, 5 1.0000 17530 22) 78 41 
3 3/3 - glf-o000 37380 6177 
2| 0 6:3 . 31 9990 97221 75 26 
31 9 83 2} 999° 57061 73 40 
432 to, 41,9972 s6901 pee 
sits Ly | 30742 9 52 
ors rt 36582 67 49}, 
721 Lol, 37 16422 65 42 
8124 7, 55 6263 63 29)5 
Qj27 2, 54. 6094 61 431 
19]29 s6| 5925 58 49 
11fgz 481) Zl 9952 15750 56 22 
12/35 38)0 45) 21/15587 | 2528 Io 53 5! 
13/38 25/0 44 14 5418 | 206) |g [gt 1 
14]4t O12 42 25239 | 2807 |g 18) 148 3 
s3l43 st) 9} ;s061 | 2957 |8 las_53 
16/45. 30|7 32 74583 | 3105 [8 43 6 
17149 Sia 32 14695 | 3283 |8 \4o 15/5 
18151 3712 29 14507 | 3461 18 37 22 
19154 2 2% 14319 | 3645 |7 34 26 
20156 35 Rae 4t4t | 3829 Io 3r 2 
2i|58 52 245 93902 4020 [7 2 {238 25 
22,61 912 12 3793 | 4209 |6 25 2213 
23163 21 9 9302 4407 16 22 16, 
24165 301, 3 93455 | 4615 16 19 8 
35/67 33) 13286 | 4832 |c 15 Sg 
26)69 321, oe 93127 | 5049 |c 12 49 
27I71 2711 46 12967 | 5276 |5 9 
28173 316 ‘44 »2807 | 5516 {4 6 
29175 Oly 39 22657 | 5755 }4 3 
39176 39 : »2507 008 ty LS 


| Dif. 


=p 
Xrs. top ]G. Ex. 


Xrs to}-———— 


02 O| elo “ ee oe 


Tr - Lo, Log. Lo. Log. 

ol ZEqua. 8. |G. Ex. Ziqua, B.}G. Ex. “for | above || ASqua. &. |G. Exe.[%,, 28 

Ps R°&Le° IR"& L4Red&Lat{L. Inc, R& Lé|Red& Lat : 

Sig. 11. s. \ Sig. 0. 4. Dig. 9+ 3+ | 

ConsTauction of theabove Zguation Q. Com. Log. - , Com Log. 

As Conft. N°. 59 (Sum of two Sides A). . Co. 8.2291480 Or, As Sum Forces 115 (==59°+56) 7-9393022- co. 

To Cont. N°. 56 (their Dif.) . 6 1 1 +) 147481880 To their Dif. . 3 (=597-56) 0.477123 

So Tan. © 4 &+ Suppofe 46° (Sum Opp. Zs) 10,0151628 So Radius... ee ee « + « 10.Q000000 

To Tan, Arch ({ Dif. 28) 44° 39° 10” 6. 1 ee 99924488 ToS, Gr, Alq. 1%, 29 41" 8.4164235 


* j as before, 
Deduct 5 Py ee sam 1 2g 41 theeq. &. So for the rofl. bei 
s, rem, te . : 
fi Leatt Inclination Y's Orb with the Ecliptic being 4° co! 35” when §35 are in the ©'s Quadratures, and preatett Inclinnmion thereto 
5°, 37’, 20", When they are in Conjunion and Oppofition with © ; it follows that the greateft Excefs of Inclination is 17‘ 45'" See 
Prop 45. Be 3. Principia, for Conttruétion and Solution of the different Tuclinations of y's Orbit with Ecliptic—Now, asig/. 45% Gr 
Excele Jactinution + Pref, Ex, thereat :: Gre Ex®. of ReduGion and of Latitude + Pref, Bx. thereof, refpectively, to be added to thofe for the Ayeatl 
Inclinaton ) Orbit. for the Red. and Lar. )), retpectively reqyired, Hence, Prof. Exe. Inclin. == Decim, Xr. And Lo, Log. Pref. xs, 
ag 
Incl — be Le 17! 4sitee Lo, Log, for the Red, and Lat, ) ; asabove which yrs. and Lo. Log. are found for mint, above Dey? © 4 B by 


; SUPPLEMENTAL 


: sesh ond NAVIGATOR. 
; P §AMENTAL LUNAR TABLES. 


EDUCTION<BEQUATION Of the 
Moon from her Orbit to the Ec- 
LIP TIC. . For the leaf and preat- 
chJuclimotions with the greatett Ex- 
cels of -ReduLtion. 


of her Orbit; (4° 59/35”, and.5° 17/20”) with the 
of Latitude. . 


Sig. 0.6 Sig..o 6. | Sig. 1: : Sig. 2. 


Red, Eg jer] Red. Eq.|*|Red. Eq.|Bt NAT SACL NCA NLA 
eX, ig A |: eatienieemietwaraieemnpetenisiipeeenct: tsi ——— 

forl,.Tn. j for L..In. || forL, In. |e D’3 Lag. gree {D's Lat. D's Lat. 

—t D.}+ for. In. [ (- fforL.. In. “ {for L. In. 


woo bE S y 


7|4215 4° 
5 46) £4315 33 57> 
315 52) 43/5 25 a 
ae {4 18) 213 2 
9 
316 8 slash r| 83 = 
4614 52 - 
414614 42 . 
3|t7|4 3 1 
3(t7|4 2 
(42/412 : 
48/4 2 
7143/3 52 ; 
1{48]3 40 ‘2 
of 43]3 28 ; 
ol 4213 16 ; 
6 32/148 ; 
I t 
I 
(e] 
lo] 
re] 
fo} 
e) 
fo} 
lo} 
a 


ee fe fe 


aT ee) Cores eed 


D Red. Ey 3 

$ o £y.! (Red. Eq. 

3 for Leaft| for Leaf 
“fEncl®. trea Incl, 


Sig. 11. 5. Sig. 1 
Construction. As Rad: S. twice Arg, 
Lat. or S.2. ) & 1: G. Red. Eq. : Prefent 
Red, Eq. fc. inthe prefent leat and greateft 
Inclinations y Orb. S. double Arg. (taking 
Rad. == 1) <4 into 6,543 of 6” 32! and alfo 
into 7',433 or 7’ 20/7, refpeetively, 
Ex. Yo find thi Reduttion to 18 21°, Arg, 
of Lat or Yd Q, and 18170 EA |? 
By Tab. foregoing O38 19 17%... xr 4695 
Ry Tab. above «. DAS 19 21°G. Ex, Ra, 49” 
pase = Rega 2865 


Sig. 11, ‘ Sig. 10. 4.0 Sig. gy. 


Conf, As Rad. + S. pref. Incdling’ s: 5. pref Arg, Lat.or Ss. Y a QB 
correfpondent. 


Com, Log. 
Ex. As Rade. . Ee 


To S, leaft Tuc. ao sot 35” . 8.9396939 
SoS, 30° Arg, YAR... 9.89700 
Vo S, 2° 29 39” Lat. req. 8.6386639. 


and ie 6 6 8 @ 8 ow 6 98 239 Mi Gy? 
iQ Lat. a Jean Ince 


N. BR. ‘Pwo of the firtt Figures of the xr Proportional Lat. as before a’ 3341-5367 


are fulficient to find the Reduction, which may 
always be taken out at Sight, 


Latitude. 


Larirunpe of the Moon for the leaft and greateft IncLINATION 


| Argument of Latitude, or Moon from Nove. z. Equated. 


Ex. To find the Latitude Y to 48 25° ) 2, the Argument of Latitude, 


greateft Excefs 


gre ex. D. 


O- ON = NNW NW 


: S. pret. Lut. p 


So for the reft. 


" 
r, Ex. Lat. 10/35 


a 

1.21,776'24" L, Incla, 18780 By Tab. above e 250 we we 29 CH AI Hee ee ee G 

+ 22, 22",0605 Proportional Latitude -e 1 33 Ry Tab, foregoing 
Redn—6 46 ee OiQ Lo. Lat. ) for PrefentInclin. required 2° 63 64 Lg! 23° © A bd, X's fas 
pref. Inn. req’, $ ByLo, Log, o. 14474 283 Tab, foregoing O@mQ.| Labs 3445 
So for the rofl. Gr Ex. Red. 47” 1dBgs By Lo. Loge 6 8 «9 * 23° | 8150 5°75 

Proportional Redudtion oF aa"| BeBI2S Tab, abo. 442 ° Yd 4B tof 9” q7N7 a TOES 

au above, Gr. Excefs Lat, 1555295 


NR, ‘hice Figures of the Multiplier are generally fufficlent to determine the Afvon's 


SUPPLEMENTAL 


oe. fhe ROYAL ASTRONOMER 
SUPPLEMENTAL LUNAR TABLES... 


Che HorizontaL ParatLax of the Moon, in Conjundion or Oppofition of the Sun ani CONG Cy pe b2i he firit Par 
Alfo 1% Pare of Par. out of Sizyg'es. To be added to the apparent for a true Altitude of the Moon; karin tiada tie 
or fubtradted from the apparent for the true Dift. of the Moon from the Mertex, and the contrary. zontal PARALLAX ‘out 
Horizontal Parallax to the Middle State of the Moon's Orbit, or Mean Eccentri }) For Horizon! Pa- of Conjunétion and Op- 
city ssogo to Mean Diit. © 4© 1000000. With the Greatef Differences i pofition, or Sizy, fee. By 
of Parallax, under and above the Mean Parallax correfpondent to the Greatefl Decim! Multipliers and 
and Leaft Eccentricities, A (above) and U (under) the Mean Eccentricity. Logiftical Logarithms. 
a a pean ns ewe 
Argument. ‘True Anomaly of the MOON. 
Sig. 3 | Sig. 4 
G. D|Mean |g, pit 


Ja. Ulpa. p (A. 
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xt of G.D. 
Parallax, 
un. 


— |) 


Hor. ——1 4 |} 
Pa. DIG-DIy faite. (0. 


aad Se ae Sig. 6 
EXAMPLE, To find the firft Part of the Moon's Horizontal Parallax out of Conjunction and Oppofition of the Confir, of Dees xX rs tron 


the Log. Log’. 

Log. L.63 - 59% 8” 

Or§ 5 {95133939 kee 
98555, kee 

Compt to x, ,0145=— 
D. xrcort to L, Log. 63+ 
And fo for the ret 
LJ. 


By Tab, above 4 23° « + 59! 43". 6 be 47"! above Mean Pare for Gr. Eccy above M. Fecy. 
SZ 


ift Part of Hor. Par® ex, Syz. reqs + §9° 36" « = 7440 Prop, Parallax to be fub, from the Mean Parallax, 
N. 8. Becmfe P—) An. = ) Apoyce.—-—Theicfore O— Yk P An, correéee = O—) Apogee corsedt s and 
when @ a ), or PpAQOs (or which is the fume ©@—)p, or }) —@©)} == 0, or 64, in Conjunfiion and Oppofition, refpec- 
tively, then Moon's An, true (or )) An. = 64) c= Annual Argt, corret, or @ A y's Ap. true s the fame of m, Dile. Fix, ’ 
Hence, it isobfervable, in Syxysies, or Conjunétion and Oppofition of Sun and Moon, that the Argument of Moon's true|{tePt 59/46" PX ex.Syzy eng 
Anom, will be the fame in Signs and Degrees as the Argt, for the Xrin Tab, of © & Y's Apog. fuppofing that Argu- Yo) gees +64 
nent correét (the Dif. when the Aryt. is @ & p ‘a Ap. a Equated, being’ 2d Equation of ) Ap. with a contrary Sign Px, out of Syzy 58/44” P92 | 
ind Equation p.’s Center, connected with the mean Anom, correéted, for nealy the true Anom. and the contrary). Ty _ . A § y? § As 
Horizontal Parallax in a former ‘Tab, is determined, recording to the Argument of Moon's mean Anomaly corrected, Or so! 36" == 594 . 
and Argument of Afcan fvection corredted, (dike the mean central and Evection Equations) and the Correélion of Parallax by wT ee OGG KM 


a reecgreenatitcinaera 

Argument of Moen i Son, req. 6B 4g ay80 

cepa Seat poser sehodk vee cess Hfeont Parx id. 
N. ie Whe Morixvatal Parallax is to the apparent Diameter of the Moon, ast to 155) Or av Go to 44 eae Me. [cot Parx, tae 


Contt. Lo, Log. 2596, being added to the Lo. Log. of Hor, Par, will give the Lo, Log. of the ar ne Sa 
Or} ol tho} of Hor Par® == Apt, Diam, Moon, 4 og: of the Moon's appaceat Diameter, 
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The-ECCENTRICITIES of the MOON, and Difference of thofe Eccentricities from the Mean Eccentricity 
5237, the Greate? being 66854, and Lealt 43619; according to Horrox, or Flamflead, With the Difference of 
ccentricities from the Mean 55050; according to Sit zac Newton, Rad. or Mean Dit. ) 4 © being 1000000.: 


- drgument. SUN from the MOON’s APOGEE ; or Sun's true Pl. m. Pl. ) Ap. 1 Equated. 
; Sig. 2. 8 


fo) ig. O. ; Sig. 1. 7 rc ae 
4 JEccentr*, | Differ®. (Diff. Ecc* || Eccenurs. |Diff. from , Diff. Ecc* |{ Eccentr', | Dstt. from| Diff. Ecce 
»D Dd Orb. | from the |r. Mean. D Orb. the fr. Mean. D Orb. the fr. Mean 
Ap- | Horrox. | Mean. -| Neauton. Horrox, | Mean. Neavton, Horrox, {| Mean. Newton, 
9 above above — an above above. under. under. 
o | 668 11617 11732 -61045 | 5803 | 6708 49429 5808 4827 
t 66827 11610 eae Gos aia 6388 49082 6155 §213 
2 66826 11589 11708 60330 5093 6060 48741 6496 5594 
3 | 66791 11554 | 11679 59962 | 4725 $725 48408 6829 5969 
4 66741 T1504, 11638 59589 4352 5332 48086 752 6337 
5 66678 11441 11685 59210 3973 5033 47769 7468 6698 
6 66600 11363 11520 58827 3590 4677 4.7463 7774 7OSl 
7 1 66509 11272 11444. 58439 | 3202 4315 47167 8070 7396 
8 66404. 11167 11356 58047 2810 3947 46880 8357 773% 
9 66286 11049 11257 57652 2415 3574 46604. 8633 8058 
10 66154 | 10917 11146 57254 2017 3195 46337 Bg00 8373 
Ir 66008 10771 11024 50854 1617 28u1 46082 9155 8678 
12 | 65850 | 10613 | 10891 56451 | r214 2432 45838 9399 8973 
13 | 65679 | 10442 | 10746 56047 810 2031 45606 9631 9253 
14 65495" 10258 10590 55642 405 1636 45385 9852 9522 
5 65298 10061 10423 $5237 | & o 1237 45170 10061 9778 
16 65089 9852 10246 54832 405 835 44979 10253 10020 
17 64868 963! 10058 54427 810 431 44794. 10443 10248 
18 64636 9399 9859 § 4023 24 44623 10614 10461 
19 | 64392 9155 9650 53620 — 384 44466 10771 10659 
20 | 64137 |___8900 | 9430 53220 792 44320 | 10917 10841 
21 8633 9200 52822 1202 44188 | - 11049 11007 
22 8357 8960 52427 1611 44070 11167 11157 
23 8070 8711 52035 2020 43965 | 11272 | 11290 
24 7774 8452 - 51647 2428 43874 | 11363 11406 
25 7408 81383 51264 2835 43796 1144] 11505 
26 7452 7906 O88 3240 43733 11504 11586 
27 6829 7619 aor ah 43683 | 11554 | 11649 
28 6496 7323 50144 4°41 43648 11589 11694 
29 6155 7020 49783 4436 4.3627 11610 11722 
30 5808 | 6708 49429 4827 43619 11618 11731 
* above above under. under. under 


Diff. Ecc*® || Eccentr*. : Dit. Ecc? 

fr. Mean. D Orb. ae from fr. Mean. 
ean. 

Newton, Horrox. 


Ot —— a || —————— 
a [Eccentr®. ‘: Diff, Ecc {| Eccentr:. 
> Orb, | Dif from |. Mean, D Orb. 

Ap Horrox. | * | Neavton. HAorrox. 


Construction of the Eccentricitics of the Moon's Orbit, According to Sir Tfaae Newton. 

As S. 2d Equation ) Ap.: 4 Diff. hetween the greateft and leaft Eccentricity 127314 3 S. Double annual Argument, )'s Ap. Or 5, 
a. © p'sAp. ¢ Prefent Eccentricity. . 

N. B. The Eccentricity is Greate? when Apog. j) is in Sun's Syzygies, and Leaf when in the Quadratures.—Thefe and other Inequalitie 
of the Moon's Motion are augmented and diminished in the Triplicaté Proportion of the Sun's apparent Diameter. And, moreover, the {Moon's 
Variation is farther augmented or diminifocd in the duplicate Proportion of the Time between the Quadratures.—-Though in Altrono- 
mical Computations this lait Incquality is commonly thrown into and confounded with the Equation of the Moon's Center. Sea Principia, 


Prop. 2a. B. 7, 
Leneenetetantn dinette aaa eae aa nen 
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ES. 


’ ; { « 2 
EQUATION of the Mean clliptic Equation of the Moon’s Cen- & e 6] x 
“rer to that Mean, according to M’ard’s Hypothefis. S O se nroima 
ne Ns Eegu: igs 3 End Stoo 
oon’s Kquattd Anomaly. », AES Fo 34 Be o/s 
po |e ~® Oe 8 ESCA 
saxe8 Saas 7° 38s. 
Peses 38538 « ge 
4 o Bie . Oo ote = me 
see" HAs ws Ue eB 
° 2 6f 2 22] 0 we SOS SSS OS Sets 
o 2 of 2 19] 0 1]. E wefe FF ~ eal ze 
° a it} 2 1840 23 Slsély ~ & ii gale 
° 2 14f 2 16f 0 £3 23/5 5 Ph el nd alels 
° 2 17} 2 1340 gris as esse 6 ag els 
° z_19f 2 10} 0 toe ce 8 ATTNE FSulF 
o 28{2 20{ 2 8] 0 e:-tt Beek eels 
° 2 221 2 5|o Se .3h Sg ALAS Be gle 
32 |e 3[ Bl:17 Page a gtk 
Z . = = : .o 
° aes) eee be peoae “See Se 
° 2 27/ 1:55) 0 a2 5a 4 f G58 e & He 
gat, ® 2 
G53) 2 aap ts Se) 2 Siea¢ $ af § ¢ we 
Oo 57] 2 29) § 47] 0 Sa<¢e 8 —oa—V—VC_ = A aA 
1 2) 2 jo] 1 43] 0 Goma S RISE sO: 
1 7] 2°31) 1 40f 0 , “2 § PESas 8 Zz 90 s 
3 10} 2 33) 1 36, 0 = s & © cee gis ‘> 3 
otf s = Sue te r 
r is) 2 33] ' 32] 2 a sei ars & 4128 es 
¥ Ig] 2 33] 1 274 1 we: é ee ye Pans & = 
1 23] 2 33] t 24] 1 soas ess wn 5 
Ko27] 2 33] 1 1S] F ztes 4 23 x oe il ES om ox 
2 1 ott BSESSo S seg <Ae ba g * 
1 31 33 4 6 27% 3 Soe ges i & 
1 36] 2 32) § 9) 1 geese a ss & nn dee 
ne Bao whe comet 3 
r 359{ 2 31} 4) 1 SeBse TV MSY ief4+s Ss 
2 31}0 1 SEMoS Hw F a» © 
1 43 3 59 pS. us Sages eee 
r 48/2 31, 0 54; 1 SESES I! £8 i, g = 
ee i) ee) Oe) Bhc88 ¢ THR82238 ay2 = 
f a woe Py ae ad 3 
ae) rome teceeac) Prehe E SesgStls gas 2 
1 571 2 28] 9 39] ! ea52. § NERS S ja «ES 8 
r 59] 2 251 O 34] F eSeis os wef: eo er 
2 2 24] 0 29] 2 Oyse. BH CFS : 25 oc b4 
pa ead 9 ws Ed 2 ~S & 3 BER 
z 6) 2 22] 0 23] 2 SsSéa x es 5 8 $3 3 
, = ’ e -_ A 
+ | = + 2 RE Aivine! ¢o'38 nN ef a8 ~ = 
ae, TA a.2 ry 8 qe & 
: ; gi eo al eet & ‘ny ¥ eS 
Sig. 11}Sig. ro}Sig. 9 gb HAE atau ¢ gE: 8 
7] $8 . ‘ 
. : bee EIS OE oe ° ” S 
IT having been obferved that the Moon’s Place tome nearef by folving Maon’s}] 2 & za% > Se 2 ~ aa" i) 
central Eq. according to Ward's Hypothefis, this Eq. may be'applied, asa Me- Sena g ‘ Leo cl < 
dium of Correétion, by thofe who chule to try it in Quadr. Moon a Sun. Whieh- Zor ss < 


qa. und Sigs. above being alfo connected with the Sigs. and Quantities of Mr. y 

Brent's Reduction of Ward's mean to the true elliptic Equaticn (Jee bis Compendious Afronomer) will give the proper Reduétion of the mean elliptic 
4to the true clliptic Equation. : : ip 
Examrxe 4. Reguired fiom Tab, p. 81, the Eccentritity, Sor 79 37° 23! 34", Annual Argument ? 


; . Exceny |Dif, / 23! 34! = 23/556 Or thus, 23/,46 Excefs of Argument. 
An. Ar. 78 37 55481 —407 for bo! - 3407 6,78 Multiplicr for 407. Dif, Eccentricity. 
: : Pa ; 16492 18843 
Eccentricity  §§324 required “94240 16492 
6)958[8,92(159,8 Prop). Dif. 34136 


559,7368 as before. 
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ELLIPTIC EQUATION of the MOON’s CENTER. 
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CONSTANT LOGARITHMS, correfpondent to the Different Eccentricities of the Moon's Oréir, and 
Sem. Tranfverfe 1ococcc. For taking out the Equation or Correction to Half the Moon's Equate. 
Anomacy in the following Pages, and thence to find the Erziptic Equation of the Moon’s Cznrar. 


Argument, Sun from the Moon’s Apogee, or © true P}. — ) Ap.1. Equated. 


{o) Sig. o. 6. cS __ i Sig. 2. 8. 
4 {| Con. Log. Xrs_ || Con. Log Con. Log. xrs 
DA for Bq. } © |Ecc. | Gjofex-|| for Aiq. for Eq. | UY jEcc. | & | ofex. 
AP D Cent. ™ 1D) orb{ ™lofArll p Cent. > Cent. | ™ | Dorb.t ™ lof ar 
ise ; aon parts Pps. a (i pts. "| parts. pts 
3 — - Se ee eemmeds (enamel | Greusnesy- pummel Goeeell Gensel Coes Coon 
92941912 66782 1. 1) 93946292 91955339 | 46150223 
119941917 | 3 |66776 . °3, |}994657" 91956675 49837| ogo} O43 
7199941932 | 22 |66758) 26} 743 || 9.946857 9.957007 | 226 |49456) 3.01 35: 
39941958 | 26166729) 771 °é3 iI 9.947149 91957333 | 320 | 49081] 37281 oo 
419941994 | 36 [66681 4°) 780 |I 9.947448 91957653 | 35° /48713 eo 
519942040} 7166635) 2°) ° 2 (9.947752 9.957968 | * >| 48352) 3 on 
6 }9,942096 | 3, 166570] 7811726 || 9.948062 91958275 | 372 |47999| 35315" 
7199942163 |. 92 |66494) 231 1746 |] 9.948377 9.958575 | 292147054] 345 | 5°75 
8 19942239 | 3, 166406] o011°.. |19:948097 94958867 | 23147319] 3354575 
9191942326 |. 06 66307 | 791 773s. |] 9949023 V9:959151 | 0° | 469g2] 377 | 5945 
1219942422 | 7166196] °°" |”? || 9.949353 |] 2959426 | 277 | 46677] 395 18953 
1 /9,942529 1176166074] 123) aoe || 91949687 9.959691 | 225 | 46572 
12 (99942645 | 1 26[65943 | 12312741 | 9.950025 91959946 | 775 |46078| 294/42. 
1319942771 | 136165796} 43) 2°6 || 9.950367 9960191 | 245 |aszgg| 2er] 4008 
14.19,942907 146 65640 187 2.78 91950712 9960425 es 45528 2 ers 
45.) 99943053 | 7165473 | 107/07" |) 995 1059 92960048 | 73 | 45272) 250 |e 
16191943208 1 163 [65206 | 127) 2°25" il'9,951409 9.960858 | 198 145030] tals a 
13 | 92943372 | og] 65108] O18 il 9.954761 9961056 | 127 | 44802] 2281359 
ro | 92943545 | 133 [64909 | 2991 3°28 || ons 2t1's [92961242 44589] 703 13:55" 
2} 22943728 | 97 | 64700 | 7221 3°66 || 99952470 1 f995t4r4 | 177] gg zor] 198 133° 
20} 92943919 | = {64480 | 72°15" | o,95 2827 |: 9961573 | 159 | 44209] 159 13:3 
se 9:944120 209 64250 oc z 3 9:953183 2 f9,901717 | 144 faecal 2,7 
72195944329 [572 [64010 ce gots. 91953540 » 49,961848 | 737 43%Q3 T5O[ 5+ 
23 | 99944546 | 246 | 63761 | 24910 2" |1 9.953896 91961963-] 195 | 370 133) 292 
3a | 944772 23.4 63502 ree 4043 92954251 mg [91962064 TOE pao agi! 6{ t.gt 
3 93945 006 re 63233 ps bt 91954605 9.962150 | 8° 43545 29 1,65, 
251 9.945248 | 3701629561 2271?) Hososags7 ggozzzr| TEITa | BEL 3s 
27 191945408 as 62669 ee oo poet ies ene 55 ior 63] 1,05 
28 19,045755 265 | 02373 2901 193 HN o,ossoss | 9952515 | Tag sco] ASE TS 
29 19,940020 | 73 | 62070] 393] 395 Hho occ agg 99962339 | AA} y33a8) 28] 4 
30! 9,946292 |?" |Grzgs] 312/59? | ylos6a39 062347 | A taeaty) | ots 
@ |Con.Log. |B] |S] 3a | om ree: Contng.! Sp Vs) ae 
1 | for JEq. m ie ™ fofex. jf for Aiq. for shaq. il Ree, | oy [are 
ne Yd Cent DYorb of Ay py Cent. » Cen, | Dob. bevy 
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EQUATION, or Correction of half.the Equated AnoMaxy. ofthe Moon, for finding, at once, the Elliptic 
Equation of the Moon’s Center. 
Argument. Moon’s Equated ANOMALY ;.0F, B 3 equated — Ap. z equated. 


2 Sig. o. Sig. 1. Sig. 2. 

4. es, eee ae an ae ares re nee ety ae 
Lo | 9-942 19.947 19-95217-957 |9 962" 3-047 9-962 16-957 [9-962 || 9-942 19-947 [9-552 19-057|9-562 | Lo 
ole ryt al? aT e 7 ays wyr aft a a Ln ee ee 
“ol o oo °o Oo 125} k 9 ° 43 30 
tr! 0 4lo o 2 r27/ 211 Oo 44. 

z| 0 80 o 4 1 28) ft 12 O 45 

¥| o izlo ob 130] i ig 3 46 

-4] © 161 0 © 9 1 31} 1 ‘3g o 46. 

#5 | © 20 o o t1 1 33! 3 16). O° 47 25 
6} © 241 0 201 o 16] o 13 153) 1 34] 4.17 © 48 24 
7 | © 281 0 23) 0 19] O IS} 0 12 1 s4tr gsi 1 18 oO 48 23 
8| © 31f o 26) o 211 0 17} 0 13 1-36) 1 19 © 49 22 
9} © 35, © 29] o 24) 0 IQ] oO 15 1 37) 1 zo o 49 24 
to} © 391 © 33] o 27] o 21] o 17 1 38) 1 20 © 50 20 
it | o 43} 0 Q 29 o 18 1 39 1 21 Oo 50 19 
wz] o 46/0 © 32 0 20 1 40, 1.42 © 51 ‘18 
13 | © 5] 0 © 34 © 21 1 40) 1 22 ° 51 17 
M4] © 54] 0 © 37 © 23" 1 4i] 1 22 © 51 16 
IS | 0 57] oO: © 39 .O 24 14] 1 23 Oo $i 15 
6} x xf 0 51) o 42] 0 33} 0 26 1 4tl i 23 O 51 14 
'7] ¥ 410 541 0 44) © 35} © 27 14 1 23 o 5! 13 
wl or 8! o 57] 0 46 37} © 29 1 42) 1 23 © 5! 12 
19} 1 rif 0 Sof o 48 39] © 30 1 41) 1 23 © 51 1 
20} 1 14} 1 oO $I Oo 32 1:41] 1 23| 3 OF © gt 19 
21] 1 18) 1 4) 0 3 © 33 r'4t] 1 22) 1 5} 0 50; 9 
22{ a 2aifr 7] 0 55 © 34 1 40/1 22) 1 5 © 50 | 8 
23) 1 24] 1 9} © 57 o 36 1 40/1 21) 1 47 0 50° 7 
247 1 26] 1 12] 0 59 © 37 i 39] 1 21] 1 4) 0 50 6 
25) 1 29} 3 14] 1 1 ° 38 1 38] 1 20] 1 3) 0 49 5 
26) "1 32| 1 17} t 3] 0 © 39 1 37, t 19 1 3] 0 49 ° 4) 
27 | 1 34) 1 Io] t 4] 0 © 40 1 36) 1 19) t 2] © 48 © 25) 0 20) © 3 
281 1 37) § 2r} 1 6} o Oo 41 1135) 1 18) 1 a} 0 48 0 22)0 17] 0 1210 of 2 
291 1 39/1 23] 1 7] © Oo 42 1 34, 1 17) 1 1] 0 47 410 19] 0 14) O10; 0 ww] } 
30 | 1 42) 1 251 1 gl 0 55! © 43 ‘1°33[ 1 15} 1 ob 0 46) fo isfo ro 8 o 6] 0 
> + + : + Db 
a Sig. 11 ' Sig. 10 ‘Ty 1 Sig. ne 


ConsTRUCTION of the above Yable and Sonu rion of the Kepkrian Pronrem. See Laws of the Moon's Motion at the End of Vol. 2. 
Principia, p. 58. Pat ¢ == Sem. Tranf. of an elliptical Orbit 5 n == Eccentricity, ¢==Sem, Conj. and rm== Z 57° 17! 44g: 48m 57° 
2957795 == Radius. 


Bog 12r5E= Bs Sa Say Rad.: 8.2.2 A: B: 54 
ate 2 3¢ Rad.:S, Z2At2bu Eve 


being preateft Equations. : é i" acess 
Az Z of mean Anomaly given. Cube Rad, : Cub. S, 2 A ars: Sis 


MM. Be The fmall AZquat. 4 is always of the fame Sign with the AZquat. ¢, and in planetary Orbits always near the double of that /Equat. 


‘st 1 Op, 
= : ca es Quadrants J? x ee ae Cerrefton, 
Then 2, of corre?ed Mcan Anomaly will be sets $2 2 from ; 1X es am 
peer Se: Lepeety: Jae ct ore Anomaly 
= 4 “ 


Lx mes 
aL 

The correfted Anomaly being known, fay as maa : Perih, Dif: TE corrected Anes To 3 true Anomaly, 
Whence the truc Anomaly and the /Equation, in all the Planetary Orbits, are found, 

Correction iu awry Tecent te Orbits. ‘ ; . 
The raya are reciprocally in the Square of the Velocity about the upper'Focus or affumed Center of Motion. As the Rectangle of Diftances fr. 
Foci : Reétangle Sem, Axca t: Difference between the Mean and aflum’d Motion : Error of the aQum'd 4. at the Upper Focus, 

carried esepueitanncnsanag pao =o A TI aN CO LA 
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r CORRE! TION .of hialf the Equated: 
“~"""" tic Equation ‘of the Moon’s:Cenrer. 
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Sic. cq. 

cae An. 


Bo 6! yr 1607 2, 1031322 ; 

exs2! go’? 42! 1044649 5 fxg! 44! s=,00104°, [nearly according to Mr, Machin]. 
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. ee YY - fc 


and NAVIGATOR. 85 
SUPPLEMENTAL LUNAR TABLES. 


ELLIPTIC EQUATION of the Moon’s Center, according to the Neaw+toxian Theory. 
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D. IV. ELLIPTIC EQUATION of the Moon’s Center, According to the Newtonian Theory. {jin 
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(St a] | el Pe he oe bee ee eee ee 


Oad'sA 
1.equated, 
Sa” LY any Evvor is fufpected in any Place, add the foregoing and following 
Sum will afertain the Truth in the middle Column, or Place Jifpeded, 
Nz 


Quantities together, aad the Half of that 
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___ EQUATION Of the Mxan. to the prefent Erzipric Equation of the MOON’s CenrTen, 

irg. 2 Dsl SGN Bo 

Apogee, Argument. Equated ANOMALY Of the Moon ; Or, D 3. Equated—-Ap. D 2. equated. 

1. equated. ff of } 2° f Hor J 12° { 14° f 16° f 18° | 20° ) 229 | 24° | 260 4 28° 

7 ow Of tb | + a ee a oe i ed ee ee ae ae on ae ee a 
3 ra 77 eer Ce TT} TAT TT 7 
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tal 18is9 49l6n 31(68 33/69 33170 30]71 17|\72 1172 42/73 21173 
14} 36158 10159 40/66 40167 38/68 331/69 20/70 3170 43/71 19/71 
46 44)56 20157 30164 28165 24/66 19/67 4/67 46168 25/68 58/69 
18] 12454 10155 5/62 4]62 59163 50164 33/65 13/65 50/66 24/66 5 


ee | eae a ae es | vente | em paeae 


22 Shaq 17|150 29158 37152 43153 
24 6146 37147 44148 48149 51/50 
26 4143 32144 6 5/49 51150 35|58 15/51 49/52 20/52 48153 16153 - 
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8 2128 37/29 9129 35]30 8/30 3331 43% 25/31 40/32 5132 24/32 35132 48133 0 
33 45(34 24]34 57135 31136 0136 24136 48/37 11|37 32137 37/38 2[38 14 
38 20139 C139 36140 14.40 4741 144d 41142 8142 33142 49143 5l43 19 
42 39143 24]44 7144 47/45 24'45 55]46 25146 53147 20147 38147 57/48 33 
46 37147 36148 22149 749 4850 23,50 55}5 20151 55452 M4isz 34/52 52 
so 42st _35]52_24(53 1353 57/54 a4ls5__ 9155 42/56 13156 30156 58\57_ 17 


oo 


10 
1137 36 
6f 14139 14140 9 241 52 
8} 22143 3/44 2/45 O45 55 
ro] 20/46 40/47 44/48 46/49 46 


2] _418{50 21154 20/55 50156 10157 257 4958 2959 7159 42[60 15160 39]61 « 2/61 22 
14] 16('53 38157 41/58 41159 Oz 662 45163 22163 57/64 23/04 47/65 9 
eG r4tss 53 59 30160 43161 40fo2 2166. 41167 18/67 45168 11168 34 
18] 12/58 21159 42/61 3/62 65 3267 2668 14)67 57/69 37170 16)70 44)76 ral71 34 


ail 8|62 17/63 42/65 54(7° 58)71 5672 47/73 33)7-+ 14174 59175 20175 56)76 20 
aah — 663. 42165 78 30172 35173 33.74 22175 31175 5¢[70 38177 10177 39173 3 
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| Sal 2165 16166 45168 12,69 36170 s3lz2 6173 16)74 22,75 2376 17177 6177 51178 33179 S|'9 sal0 59 
303 0165 30/67 0/68 _28)09 52 33743978 4076 34177 21178 O78 44179 21179 50)80_15 
9 ) Fees — fa 
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_ EQUATION of the Mran to the prefent Ettipric Equation of the MOON’s Center. 
Arg. Oa D's] SIGN 3. 

Apogee, Argument. Equated AnomaLy ot the Moon; Or, ) 3.equated—-Ap. ) z. equated. 
1.equated. f[" o% : 


129 1 14° | 16° 7 18° | 20? | 22° 
aetane eie ee DED _———| [| 
+ + + | + + + + [| + + + + 
Bem. ther, lee lewa ——— pa =e 
rs 6 TOW BT aT TTA TUT NT TT TT Ta 
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18 12] o rif To] o 10] O Io] O to} oO 10h oO Glo 11] 0 810 rofl O gf Oo gf Oo 8) 0 B8fo g 
= a eA <a a ae = de lO st 
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EQUATION of the Mian to the prefent Ernierire E ATION of the A 
arg. @Qa)’s ia iN 
Apogee, 
‘1. equated, 


N’s Cenvrer: - - 


iquated Asomaty of the Moon; Or, 
ee pase sted int 
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Sor tie other Equations, according to the Newtonia n 
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——"—"FQUATION of the Mean to the prefent ELLirric EQuaTion of the MOON s CentER, 
PERT SIGN” * 
; [iene iged Anat oR OT ee 
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quated ANomaLy of the Moon; 


fo) 12° 


6° | 8° | 10° 


16/37 27134 33131 37/28 
54137 6)34 14/31 20/28 
18136 33133 44/30 s2|27 
33135 _53|33__ ©]30 17/27 


49135 2132 Zolz9 35/20 4gl23 5521 2118 sits Sirz ° 
37(34 (3]31 25/28 46/26 4/23 15/20 26417 35,14 4211 ° 
23/32 57130 23/27 49/25 11122 26l19 g4liz chia r2try ° 
7)3! 43]29 15)26 46/24 16/21 38]19q afr 24) ° 

11/20 40/18 1olrg 38}13 © 


57125 35:23 


———— | 


> 32\24 17/22 


_————— — 


5216 21, 


53]f4 32/13 10l11 


24 


—————-' 


58)17 42410 1y 
28/20 1fs8 
§2j22 15420 
8)24 2122 
17/26 


———_] 


a | fe 


§ 


25 48|22 41 TQ 31,16 19]13 
525 43)22 3619 27416 16413 
39125 33]22 2819 21416 1oli2 
23/25 19]22 16/19 of16 


oe a [+ FTF 
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281145 53/43 13/40 31137 41134 46/31 solz8 
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161136 31/34 22132 129 55]27 36/25 rgl2z siiz0 
141/38 22136 9/33 47/31 28[29 "1/26 32/24. 
salto 3137 42/35 15132 49130 1Gle7 golzs glaa 
to 4229139 3/30 32/34 of31 21/28 4.0125 2823 

= 40140 11137 36135 9 32/26 45/23 Ssiza 
O43 azide 4138 25/35 4.6132 solz0 
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SUPPLEMENTAL 


SUPPLEME 


THE foregeine EQUATION of the MEAN to'the.prefent Eciirric 
Equation is the Di ference between the mean and refent Exvirric 
QUATION, conftruct:d from the different Eceentricities of the Lunar 
Orbit, correfpondent to the refpeétive Diftances of the Sun 2 Moon's 
Apogee and equated .2nomalics of the Moon. 
USE of the forgoing ELLIPTIC EQUATION, 
EXAMPLE I.” Zo find the Moon's Central or Elliptic Equation, 
lanfwerable to 28 8° Sun d Moon's Apogec, and 3% 110 tocn's equated 
Anomaly ? 


Eq. An. ora 

By Tab. p. 66. Agt. 18 120. . M. Eq. Moon’s Center —= 3 55 50 
Oaip)'sAp. Eq. An, 

Agt. 24 80 under 18 119 . » Equation — 31 40 


By Tab. p. gt. 


See p. 83, 84. Equation of Moon’s Center required . . — 3 24 10 


©iyp Ap. | Undr An, | Equation. | Dif. Incr. 
pgs. 28 3° 8 _ a 
fAgh 28 8 1 = = 32 - # 1/23! for 2° Incr. An. 


42 66 +6 ee for 3x? Incr, An. 
— 31/40! Equation, as above. 
EXAMPLE If. Jo find the Equation of the Moon’s Crnter, cor- 
refpondent ¢o 19 15° 20! Sun a Moon's Apogee, and 3° 5° 44" equated 
Anomaly ? 


Eq. An. orn 
By Tab. p.67, Agt. 35 5° 44’... M, Eq. Moon's Center —6 18 26 
@©4 ) Ap. Eq. An. 
By Tab. p.g3. Agt, 18 15° 20/, under 3° 5° 44’ . . Equi. 7 43 


Sce p. 85, .. Prefent Equation of Moon’s Center required —6 26 9 


ie @4 ) Ap.;Undr, An, Equation. |Undt. An. Equation, 
or | 13 540 Htars3" Aaa’ 16" 
acd 48 | 3° 4° I+ 549 | 3° 8 [4s 55 
+ 2° Dif. ~ 5 29 De. Dif. — "5 25 Decr. 

alf 2. 4° m2 4g 2 3/38" — 2 go2— 9! 33/8 

aolsszofro.. 3.20! = oa SC fr. rt — 53 Reite 
. ~~ eee 

@a D Ap. 25315920! 7 Gow eee 7 43 

given 7 43 


An. +f 2° + 3 Increafe Eq. | 
connect § 10 332+ 2 dors conne& with 7! 40! 
with above2 . 44! I [above. 


Given An. 3° § 44 -+ 7/43", Equation as above, 
EXAMPLE III. To find the Central Equation for 31 22 38! 38! 
Sun & Moon's Ap. and 4% 219 27/ 32! Moon's An. P 


By Tab.|©4 p Ap.|Und?.An.|Equation.|Und?. An. Equation. 

pe 94.| a58 22| + 56715!" st 54! sit 

Agt. 24 | # 20° Jey 7 | 4 28° og gg 
+ 20 Dif. -+ 52 Incr. Dif. ++ 4g Incr. 
PC bd 26 24 
18! 380 +8 +7 
@aDAp. rx 22 18 48 56 23 54 42 

given. 54 12 


eee ae — 


An. + 2° 646. — 2 a1 Decreafe Eq. 
conned $19 5 %—1/35" conneétwith 56/23"! 
with above 2 . 27/32! —30 Libove: 
ee 


Given Ane 4% 21° 42 be 54/480 Equation required. 
a. 


org 
Tabe pe 68. 4923927! 3a!" give the M. Eq. p"sCenter 4 9 0 
Equation from above... . 54 48 


Prefent elliptic or central Equation required — 348 
NN, B. In the above Easy Meruop, the taking ont the ellipeic Saorion 
ins evae? Proportion for 2° either above or under the prefent Deg. of © A »)) 
Ap. will caule an Esror fometimes of a few Seconds (notexcecding 8 or 30) 
ecaufe the Equat. for Anom, is not proportional to the Change of Sun a 
Muon’s Apogee 5 but to the Change of Hecentricity, now rejected by forme 
Afirowomers, tor caer Computation, The Remedy for which Erroy (of 
few Seconda) is by a thort Interpolation. ‘ 


Te ROYAL ASTRONOMER 
TAL. 


LUNAR TABUCUES. | . 


To find the true from the mean Anomaly in any ell'ptic Orbit, univerfall 
and correétly ? 

Let Ex Arch of Excentric Anomaly, « =w-its natural Sine (Rad. 
==1) ¢ = Eccentricity of the Orbit (Tranfverfe == 1) and M = Arch 
of mean Anomaly. ; 

Then, by the Property of the Ellipfis and a Planet's Mation in it: 
Orbit, E-4-xe=- M. And Radius being == Arch of’ 57°,295779 Deg. 
EO -b x X € 57°5295779 == MO ( where x % € 57%,295779 == Dif, 
Degrees between the excentric and mean Anomalics.) ie: 


To find the Excentric Anomaly ? 7 

You may readily determine it by the Pea and a Table of natura! Sincs 
from the above Equation; affluming two different excentrjc Anomalies 
adding the refpetive Differences, and proportioning the Errors above or 
under the Degrees of mean Anomaly, fo as to affign a near excentric 
Anomaly, which may be correly determined by a fecond Operation. 

Or, to folve the above Equation, you may proceed thus, : 

1°. Say, 4s Aph. Dif. : Perib. Dift. + Tang, 4 M. Atom, + Tang, 
of an Arch (nearly £ true Anom.) cubich added to LM, Anomaly will b 
a firtt excentric Anomaly; which, in Orbits not very excentric, or wher 
the mean and excentric Anomalies differ not above 3 Degrees, will be Sifficiens- 
Ly corret?. 

2° In Orbits much excentric, add the Log. of Eccentricity to the Log, 
1.7§81227 (of 57°,295779 the Degrees of Rad.) for @ conftant Log. 
for that Orbit; to which add the Log. Sine of the 1? approximated excen- 
tric Anomaly, and take the Number of Degrees correfpondent, and fubtra 
them from the mean Anomaly for a fecond approximared excentric Anonialy, 
whsfe Log. Sine is to be added to the cont. Log, as before, anda new Number 
of Degrees taken. which are to be fubdufied from the mean Anomaly, anc 
Jo proceeding tillan exeentric Anomaly and the following Difference being| 
added, foallequal the mean Anomaly, when the excentric Anomaly well b 
corree, 7 

3° Then fay, as Sq. Root Apb. Dif. : Sq. Rooe Perib. Diff. 1: Tan, 
3 corre Excent, fim : Tan. & true Anomaly, which doubled is ct 
true requirede 


Example. The Anomaly of Mercury being 70°, and‘Eccentricity o 
that Planet’s Ordit 0,20589 (of x the Tranfverfe) to find the true Ano- 
maly of Mercury, at that Time ? 

Log®. 

As Aph, Dift. 1,20589! 9-9186923 co, 
To Per. Dift. 0,79413] 9.8998807 


So Tan. ¢ 357.4 M. An, | 9.8452268 
To Tan. 234° 45! 17" «21 9-6637998 
; Logs. 
Rad. §7°%,295779| 1.7581227 
: Ecy. + » sog8g0] 9-3136353 
M. An. 70 00 00 Conft. Log. . «| 1.0717580 
3. Ex. An. 59 45 17 Log. Sine... .f 9.936451y -f- 
Dif. ~ 10 14 27 10°,39094 1.008209 
2. Ex. An. 59 48 33 Log. Sine .. | 9.9366923 + 
Dif. — 30 rr 47 107, 19648 1.008450 


Log. Sine .. 4 9.9366678 =f 
Dif. — 10 31 45 30°, 19591 1,0084258 
4: Ex. An. 48 15 Log, Sine .. | 9.9366702 of. 
Dif. — oe ar 45% 10°,19596 Faokgeke 
Cor, Ex. An, 59 48 1g2}And the fame exactly by Propar, of Im. 
of Ex. An, and Ersor, fr. x and 2 Opera- 
y, io Logs. [tions. 
nom oo eft teae. ee mses’ 9+9593463 cow N, BR. Zhe above Me 
aio ® Bex. Dif, 0, 7943 119-9499404 thod exceeds all others for 
SoT.TEx.An. 29° 54/7/la git 9:7597224 Pits Simplicity, Univer fal 
ToT.JTrAn, 25. 1463.12 [9.06g0089 ty, and Exutings. 
Doubled... 50. 3.0.24 [Prue An rg, 
Whence 19? 57/ 58/!fere, Equation, agrecing with Dr. Halley's Tables. 
*_* Compare the above univerfal Method wih Mr, Simpton's imtricat 
and limited Correftion of Ward's Hypothefis, (See his Mile, Tracts tr. ps 
48 to p. 57.) which we shall exbibit hereafter, 
NH. YH any Error fhould happen by the above Method, the next Ope- 
ration will correét it, proving the Truth at laft. 
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IV. Equa:. »,'| Ve Equa. ). 
Uf Mr MAY LR 's LUNAR EQuATIONS aad Mort ONS. 
i According to Mr, Mayer, the Moon's Motion in Longitude ought to be coireéted by XU Equations 5 the mot confiderable of which are) 
the X1, X11, and X13 op which almof all the Retl depend. ‘Phe X1, otherwile called the Equation of the Afoon’s Center, proceeds liom 
the Kecentrictty of the Moon's Orbit, and tollows the Acplertan Law. Its Quantity is not afcertuined by the ‘Theory ittelt, but mutt be deer: 
ined by iminediate Obfervations 5 and isthe only one, he thinks, that may not be alfeéted by the Sun's Adtion. 
The XU. Equation is derived from the Power of the Sax upon the Advon, and the Eccentricity of the Lande Orbit, jointly, and would 
anith, wae either the Sun's Action to ceale, or the Moon's Qubit to become perfectly circular. ‘hia Equation, o¥ yather one like It 
ullialdus, and forne others, called the vrddion, It Andy follows the Aeplerian Law, except Chat it is variable fom a twofold Canta, ‘The 
rflie the unequal Diflances of the Sun from the Barth; for when the Sun is in s/pogeow, the Everton will be lef. and woen in Pevigeory 
Imoft aamuch greater, ‘The fecond Canfe ts the mutable Diftunce of the Avvon trom the Barth, which acthe Moon's Perigean maces the kquan 
jon yreater, and in ite pepeon lefs, ‘Phe mean Quantity thereof is indeed that fet down in the following Equation adds; but then that Part 
hich is, for the aforementioned Cate, variable, in redtored by the 1V, Vy X, and alfo fome Part of the XMM, Equation, fron whence the) 
Realon of thofe Equations may be Laown, 
Ry thefe two Hguations, the XLand XI, the fame Tnequalities are repulated, which Nrweron, and thofe who have clofely followe lh 
wave explained by the vatiable Merentricity of the Moon's Orbit, and the unequal Motion of the spjides. And though that Aderbod, Mr. ae 
ated, 
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VIL Eauar.)D, VID. Ha. ): Ix Lauatr. De xX. Weuvation ). 
7 Of Mr. MAYER: Lunank EQUATIONS and MovIONS. , 
aflorts, exaQly cotrefponda with the ‘Theory, yet he thinks it is a little the more difficult, and not fo well adapted toa tuduérr Computation, 
For which Reafon, he tays, the Lunar Aiffronomy is highly indebted to the celebrated Zu/erns, who firtt clegantly fubftieuted the confant 
Fquation of the Center together with that which is called ‘the EatGion, in the Room of the variable Eccentricity, and to adorned the Lanolt 
Y heavy, which was otherwile extremely intricate, with a reat and elegant Contraction : omitting ad large Equation J) *sdpogces 

The X11. Equation wags firft difcovered by Uycho, who gave it the Name of the VARIATION 3 Bullialdus, and athere, call it) the 
Rernnerion. ‘The Theory itfelt plainly enough detepnunve ita Quantity, arifing from the Aétion of the Sun fingly, fo that it would 
remiiny if the Orbits both of the Moon and Earth had no Eccentricity, “Some Part of it depends on the Quantity of the Sun's Puraiin, 
which Mr. ne aflumed == 11/4, which he thinks not wide of ‘Lroth, It is here to be noled, that the mean Quantity of this Fywition 
(which by Reafon of the different Ditlances of the Sun and Moon from the Earth maleing it variable like the foregoing) iv exactly equd to 
halt the Fsvettion; which, thous not ablolutely necefary, fo far as may be diftoyered from the YAory, yet he thinks dhould not be whollyt 
tiibed to Chances But the Changes it undergoes, from the different Dilunces of the Sun, are contained inthe WT. and WL, Equation? 5 smd 
ees on Account of the Inequality of the Muun'y Diltance fiom the Earth, ave accounted for in the VI, Equation, and in tome 

: we ‘ 

i ee Vquation of the Afoou's Longitude ia derived fiom the Sua Adion and alto fram the Eccentricity of the Eareh’s Orbit. For 
Miele were both deitreyed, the Equation would vanith with them. The Natue of thia Equation is fuehy Chat it aceclesates the Moon: 
i a Motinnl 
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Yrarth, he therefore found it neceffary to add the | VII. Equation, though thar Equation does not wholly account for the Change. 
Part is excellently reftored by that £guation, which is to be applied to the mean Anomaly, and which alfo contains the Inequality of the Motion 
of the sipageon, fo far av that varies on Account of the greater or Jefs Diftance of the Sun from the Earth, 


Longitude, which he has not mentioned. But then fome of theif are united with the Equations above mentioned ; others are preferved by the 
Equation Ae applied to the mean Acomaly 3 and others there ane, which he has entirely negleéted. he Redudion Equation ae the £Ledepeie, or] 
the XIV. Equation of Tongttude, he has fixed as invariable, though the Inclination of the Orbit, whenee it arifes, is noe alwa ve fame, 
Butit the VARTATION or XUN. Equation be fomewhat diminithed, as has been done, and requires Notice fhould be tuken therrof ie mounts to) 
the fame, and is mere commodious than if this Redvion Equation had been made variable, ‘This he particularly mentions, tha Cae Rod may) 
in thig Place abfurdly leek ont Errors, of which he may think the ‘Tables them(clves net yet char. He baa formed two ‘Tables to fein the 
Moon's Latitude, one containing its mean Quantity, independent of the Sun's Aétion ; the other containing the Harsations of” Latitude arifing 
therefrom. . , ‘ 
Vf this feeord Latitude Table, as it may be named, be made variable in the reciprocal triplicate Ratio of the Sun's Diflance from the Faith, tt 
will, perhaps, come fomewhat nearer the ‘Truth, Rut Mill there are other Irregalavitics in the p*s Latitude, not yet difeovered thar Correction 
of them, a8 well as of all hole yet unknown in the Tbeory, is ulelefs, till we gain, more accurate Oblervations of the Latitude, which may be 
ow more carefully performed, he thinks, by Means of the more exadt Parallax of the Moon afcertained atthe End of thete Fgnation Tahias 
FN LE LE LT CT TT TL paiement 
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Of Air, MAYERS LUNAR Equations awd MOTIONS: . ; 
He, not being furnithed with fuch accurate Obfervations, could not Promie that the Latitude found by his Tables will Come nearer than axe 
Minute: but, in Eclipfer, the Error, he afferts, will not amount to 20/, And how plain and ealy the Method of computing the Latisude is by 
Tables thus contrived, (Tike our own for Facility and how different from all Methods heretofore laid down, is too evident to require making Mention, 

Tn fettling the mean Motion of the oon he has endeayoured to arrive at fome Degree of Certainty, as well as Agreement with the Obtervations 
f ancient Times. He hasexamined the earlieit Obfervations of the Lunar Leclipfes made by ‘the Babyleniansy as well as Uipparchus, and 
Prolemy ; though they are fo grofs and inconeat, that he in vain attempted to bring them tolerably near their Times, by the Tables; but this 
Swill not appear flrange to any one, who confiders, that the <lncients, in obferving the ‘Times of thefe Phanomenz, did not much regard « Quarter 
ar Half an Hour. Befides which there is great Reafon to fulpeét, that Pooley, from whom we have the Accounts of thefe Ectitfes, has too 
»oldly altered the Times of fome, and adapted them to the Numbers of his own Hyputl:fe, Inttances of which are produced by Lnnael| 
Rdhaldus, in the Afiron, Phill. BLU C. 7. For this Reaian no Body will impute it-as a Fault in Mr. Mayer, if his Tubes thould be found 
in the Calculation of one or ‘wo of thole £ /ipfs, not to come within balf an Hour. But, notwithttanding this Difference, avifing vither from 
the Negligence of the Anticnts, or the Unfiithfulnefs of Provem ¥, thefe Obfervations have concurrently fhewn, that the Movon’s Motion 
of old was fenfibly Jlowver than it is difcovered to be in our Age. Halley, and fome other Aitonomera, have taken Notice of this wdeceleration 
ia the Moon's Motion; but the Quantity thereof has fearcely been well atcertained by any one. In Order there ore to determine it the pope 
teenrately, Mr, Mayer has, with great Pains and Alliduity, examined the Obfervations made between thofe of Ptolemy and our ‘Time 3 Vis, Chole 
of Moatepnius and othe: drabran Aftranomers, Amony, which he found two Obfeivations of folar Eclipfes, chat becaufe ofiome fingular Circunitan- 
attending them, the Sua’s Ahitiade taken at their Beginning and find, ought, in hig Judgment, to be accounted more valuable than God sae 
Niévers He does nut remember that any of thefe Gentlemen who conipiled ‘Tables of the Moon's Motion, having made any Use of thee 
Obtervations ; though probably more Advantage might be reaped from thofe alone than from all the Obfervations of Leclemy. Kor waa 
Reafon, and as they are Particularly ufeful ¢o demonitrate the Acceleration of the Moon’: Motion, he thought then worthy of a Place, ) 


fo copied them, ag follows, from the Prohgomena of Dyche's Hifloria Celjis, where they have hitherto lain hid among others of tela Ace 
uae, 


“« Inthe Year of Mahomet's Fight 467, on Thurfday #b+ 29h of the latter Month Rabia, svas obfirwed at Grand Cairo, the Metropolis of 
‘C Epypt, she Beginning of an Bele of the Sun, sobichy at that Line, was 15°. 4a!. hivh, the Ryanuty of the Ubfeuration & Davies 5 at te 
‘End the Sun's Altitude qas 3308 ge The fame Yar, on Sunday the 29th of the Month Sywal de San was eclipfid 4 Dicits 5 atthe Bipine 
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of Mr MAVER'’s Lunar Equations and $o1.ar NuUMHERS. 
Equality. In this Manner he has examined, he fays, not one or two Cycles only, but a great many thereof; fo that he further afferts thers 
are very few Eelipfee, of which Obfervations have been made in this and the laft Age, bnt what have undergone this Examination, 

With srbefe Tadles he has alfo compared many Obfervations of the Woon that were made a little earlier, by Tycho, Watsher, Regiomontanur, an 
well in the Syzyeres as without them, and have all! along found as near an Agreement as could well be expected from Obfervations 
notn ade to the greateft Nicety and Exaétnefs, 

With Refpe@t to His Soran Numunens, of the Mran Praces and Motions, deducible from our own Examples, and which we have 
xhibited, with they Equation, (p. 59.) though he had not fo much left for him to do as thofe going before him, yet he affumed no 
Principle, he fays; bat what has flood the Telt of repeated Obfervations, Thus he retained the Motion of the Sun’s Apogeon, exhibited 
inthe Sables of Dre Fdamfleed, as agreeing neareft with Obfervations, efpecially thofe of Hipparchus and Albatepnius, Moreover, he made 
the Quantity of the Solar Tropical Year invaviable, agreeable to the Obferyutions of Uipparchur, Albategnius, Walther, and, in thort, of all 
the Aftronomers of any Credit and Authority, except Peshmy, whole Equinoxes, “Vin almott indifputably certain, were nor afcertained b 
Ohferyations of the Heavens ; but determined by his own ‘Tables, and the Quantity of the Se/ar Year, whieh he had received trom Heppavebia, 
Mr, Mayer io therelore firmly of Opinion, from very fubfantial Reafons, that the Chronofogicad Order of ‘Time tram Ptolemy down ta ee 
has not been interrupted by the Omillion of a Day or two, Lafttly, Mr. Adayer bas deduced the mean apparent Motion of the lixed Sus. 
or the Pracefion o the Equinoxes, chiefly from Yinochuaris’s Obfervationa of the Moon's Ap pulfes vo the Fixed Stars, whieh Method reer wi 
tohim move certain than it he had taken the Longitude of thofe Stars from Lipparchus, and made ule of them to this purpole * 

Who therefore thinks he hag ftriétly examined and clofely confidered every Thing, that may be juftly required of any one who takes the 
Subjest in Hand, and haa Jeft nothing untried, he thints, dit might conduce to the perfeding of the Afann's Theory 5 a Point farithe ave t 
intricate of allin the celeftial Sciences And, if beis not greatly decesved, hia Vableaave’now brought to almott as preat a’ Deurer of Dotlection 
asthe Lunar Odferwations themiclves can he brought by the Methods hitherto made ule of by the Aftronomeras 3 who farther aMedges, th it 
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EQUATORIAL PARALLAX, and Apparent DiaMsTeER of te ern thes 
M on » Part. for -2, uation oft "5 
Mean ‘Hortzonrat Paratiax of the MOON, for)" ac ae ) Orb.in Par tilax out of Byzi- 
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al! who have heen accuitonied to the handling of Inflruments, and making Obfervations therewith, mufl readily allow, how fiable a Perfon is 
to err a fingle Minute. ‘That unlefi the Aftronomers thould hereafter difcover a Method of afecrtaining the Moon's Place in the Fleavens 
by Obfervations to a greater Depree of Exactnefs, he thinks a more pertect Theory of the Moon than that by his Lables, can haidly be 
expeGed or required, See Caffini de Thury in Memoirs de Ulead. Ray. des Stiences, ot Belhs Lettres de Berling cloves r7gg. pr 4640 

Accouding to Ais Tabhes the mean tropical folar Year contains 365%. chy gS, cas, path, and is, for ought appease from Obfervations 
invariably the fame; though perhaps the Quantity of the mean natural Days, or the Eaith’s diurnal Revolution, be not, according to the 
Opinion commonly reeeived, equable, 

Morcover, the mean Periodical Lunar Month he makes to be variable, and gradually, though flowly, diminithes: Its Decreafe ina Century 
heing 3, sive rgv. At the Beginning of the Century 1700, the Periodical Month, was 274, 7h, 43m. 4% agit, xiv. and at the Tiny 
hetweon Hipparchus and Prokmy, or at the Repinning of the Chritian Aira, it was 274. 7h, 43M. 58. 3M. go", Hence the mean Spaaiell 
Month ie continually decreafing. In the Beginning of the prelent Century r7o0, its Quantity was zo. rah, qgm, 28, g 3th, aghee andal 
Be Soe ret of the Chriflian Aira zg%e a2), ggm, 3%. agth, fo that it lofes in every hundred Years, if Obfirvations can be relud 
rth, y6fo, y6frr, : , : 

Jn Ecpsyeus or rae Moon, the Semidiameter of the Yarth’s Shadow, found from the common Tables, muft, on Account of oh 
Carel's Atinofphere, be augmented by the Goth Pare of ittelf, or fo many Seconds added tothe Caid Semidiameter av there are ALfautes contain 
In ite 

Vit: Commentaril Socictatia Regie Scientiuum Gottingen. ‘Tomus TT, ad Annumizg2. Being Th: Ais of he Gottingen Saciet's 7, 

Thus have we piven animpartial Account of the cehdrated Ma. May.r's Lune and Solar Tables in peneral, inorder that thay may be jae 
end compared with our Owns reduiteres Coreediiin. or Jieprovements of bis Fables Mir Mayer jeull dink pitta nthe bereaftr 
mamma: noire gare SE Rh ee Se a ee A cis ita ag te ae mee IVER EEE Le PEL OMe LEN 
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According to the original Conftruction of Mr. EULER, and late Improvement and ‘Correétion of his Puav. 


ee rine EQUATION of the mean to the excentric ANomaty of the SUN and MOON. 
She mean Argument, “Mean Anomaly of the SUN and MOON, reipectively. : 
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REMARRAS on the Sun and Moon's Mran Morrons, aceoran, ¢ 
Mr. Leonard Euler, of the Royal eleademy of Scteness ac Berliny avd 

LF, RLS. at Lomdon, 
Firs, Of the SuN's mein Motion and ACCELERATION, 
“BY comparing (eur Author fays) Une Obfervations of che feweral Ages, 
as delivered down fo us, it appears that the apparent Motion of the Swn, 
caufed by the real one of the Earth in her Orbit, is fwifter than for- 
merly, and that by a regular Acceleration, (tle fame as the ecibratal 
Tobias Mayer, of Gottingen, bas fice remarked of the Moon's meat Alo 
tion) ay by which Acceleration the mean trepfeal Vear (or rather of Chait 
‘betwixt the vernal Byutnoxes) has gradually decreated to the preteat Tine. 
From whence it is obfervable, ( fays our Author) that the Diminution 
of the Quantity of the folar Year has been nearly one Second of ‘Lime, in 
tach Century, Hence we may obferve, that the mean Motion of the 
Sun, additive to the limited mean Motion, (forwther additive ta the lis 
mited mean Places) determining the correét mean Places for any Period 
or Year before or fince the fived Prriod of 17200, from whence the Atte 
mean Places and Motions ave determined, mutt increafe trom the Cid Pert. 
towards séatiguity, and likewife incteate fiom thence, inthe fume Order. 
dae Taturity; that He Sun's correct mean Vhices may every wher 
N. Er Coe - ths Ot teyularly inereafe at equal Diances of Periods or ‘Fime torward. —= This 
ted ia ve pee careune a oe . ure to be conneéted with” his com-[ isa Point of correét Judgment fhewn by Mrs Mayer in the Acceleratio: 
he from thee’ Parts under Suna to be conneéted with che Ditt. a ©, of the Moon's mean Motion, ov Increafe of her mean Places at equal 
m the Arg, Sun's M. Anom, in Sah. pm 60. The above T, like Mayer'n, Tatervils 
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SUPPLEMENTAL LUNAR EQUATIONS. 


According to the Improvement and Correétion of the celebrated Mr. EULER'’s Pian. 


s I. Equation of Megan LoncGiTupeE for the middfe State of thé Moon’s Orbit, © Maximum 6° 12!" 2! 
Mayer’s Maximum 6 18 44 


. Dirrerence, Euler’s Maximum too little... 6 42 
Hence, Mayer's XI. Equation divided by 56,53, and the Quotient fabtrafied from that Equation 4vil/ give Euler's 
I, Equation, if you chu‘? to try it, 
N.B You may pertorin the Division by Logiftical Logarithms; as fhall be fhewn further on. 
w? For EULER’s I. ule MAYER’s XI. Equation. 


: EULER’s II. Equation (Argument, Sun’s excentric Anomaly) Maximum . . 9! 44! 
MAYER’s Equation Moon’s mean Anomaly, p.97. (Argument, Sun’s mean Anomaly) Maximum .°. 10 18 
; DirFerence, Euler's Maximum too little . . 0 34 
Hence, MAYER’s Equation of Moon's 4nom. (p.97) divided by 18,18 and the Quotient taken from that Equation! 
avid give Rulers IL. Equation. 
ww For EULER’s If. ufe MAYER's Equation Moon's Anom. for Longitude (p. 97) with Arg. Sun’s excentric nom 
oi EULER, or Sun’smcan Anomaly. Or, ufeour I. Equation (Arg. Sun's An.) p. 61. 
1ft Part. { 2d Part, 


EULER’s III. Equation (Arg. Moon twice equated 4Sun) . . Maxima s . 33/27" | 36/10! 

MAYER’s XUI. (Argument, Moon equated a Sun) . . Maxima... 39 3.4 -41 41 

Dirrerence, EULER’s Maxima toolittle.. 5 36 | § 31 

Hence, Mayer's fir? Part XIII. Equation divided by 6,97, aud the Quotient taken from that Equation will give 
Euler’s HI. Equation. 

Alfo, Mayer's latter Part XIII. Equation divided by 7,55, and the Quotient taken from that Equation will give 
Euler’s III. Equation. 

tw For EULER’s II. ufe MAYER’s XIII. Equation. 


Intervals of ‘Time forward, tn Imitation of that fame Correétnefs of Judgment fhewn by Mr. Euler before him, in refpeét of the Sun or Earth’s 
Acceleration, or Increafes of Place at equal Intervals of Time. And therefore the further we go into Anti. uity or Futurity, the greater will be 
the Correétion of mean Motion or Place, from the ftated Period whence the Correction begins ; as at saual Diftance of Time from that Period 
into Antiguity and Futurity, the Correction of the limited mean Motion will be evidently the fame, according to the Hypothefis of an Accele- 
ration of Motion, or Increafe of mean Places at equal Intervals of Time forward. 
NV. B. Mr. Euler's limited mean Motion of the Sun in 20 Julian Years, ==20F 08 0° 9? 12" == 207,00042.59259, &e. by which dividing 
7305 Days in the 20 Fulian Years, the Quotient will be 3654 24222169, &c. == 3654 sh 48m 47” cot, &e, his limited’ mean Year ;_ but 
according to his Hypothe/is of sicccteration of the Sun’s mean Mction, ftill diminithes from that Quantity. 
Nobody, itis prefumed, (fays our Author) will deny the Earth’s Situation is varied, a fmall Matter, by the Moon’s ttraéfion, and there- 
fore knowing the Caufe to which this Variation may be afcribed, the celebrated Euler has, ina Table, thewn how much the Sun’s Pface, and 
his Diftance from the Earth may be changed with Regard to each /unar Afpeé?. ‘ 
He is, neverthelefs, doubtful whether his Correé?/ons, which he has taken from the horizontal Parallax 12%, will not be fomething too Hittle; 
becaufe, by comparing his feveral Correétions with former Obfervations, he has difcovered that the Sun’s Acr/zontal Parallax is but 10", o 
probably does not excccd it above 2 a Second. He therefore chufes to abide by his Correéfion of the Sun’s limited mean Motion and Acceleration 
according to the Hypothesis he has taid down, till the Quantity of Variation can be mare accurately difeovered from future Obfervations 
He collected the Place of the Sun’s Apogee, and the Excentricity of the Orbit from the Obfervations of the celebrated Monnierus, which he 
with great Study and Pains had inftituted for the fame Purpofe, and publithed before that remarkable Corre&ion from the Moon's Rifing. He 
has made the Adotien of the sfp2gee in Nothing different from the Preceffion of the Equinox, becaufe (he fays) the Arguments ufed by Aftronomers 
to prove the particular Motion of the Apogee forward of the fixed Stars, appear (to bim) to be infufficient, For though he allows the Re/fi/artd 
of the taser, diminithing the Earth’s Orbit, from whénce the Acceleration of the Earth’s Motion, or Decreafe of the Year, is fuppofed to proceed, 
yet he has found, from this Refiffanee, the Polition of the Line of Apfides of the Sun, or Earth in her Orbit, not to be affected therewith 3 whence, 
he would rather ({f any Variation of the slpegee, aith Regard to the fixed Stars can be truly demonftrated) attribute it to the A€tion of a Comet fome- 
times paffing very near the Eurtb, : 


EULER’ 


Of th: Lunar Numners and Equations of Mr. EULER. 
The Defign of which (fe fays) to fet forth at large would take up too much Room in the Compafs of his Jmall Effay: We therefore 
obferves, that they are taken from the fame Theory of AttraGion which the celebrated Sir Isaac Newton introduced into the Science 
of Aftronomy with fo happy Succets. That though there are feveral /unar Tables, publithed before his, founded on the fame Typorhefis, yet hg 
afferts that the Calculation to which the Principle dittra&tion is relative, is exceedingly intricate, and that all thofe Tables widely differ from 
the VAr-ry 5 nor does he pretend to have thewnall the wegual Motions in thefe Tables. Neverthelefs, he has fet forth a// the Equations (he fays) 
perceptible to Obfervation, ‘and which are to be tound after the firft half Afinute. 

Thus far he offers his Calculation to the Public 5 fhewing the Title and Argument of every individual Inequality or Eguation, determining] 
mot of the certain Quantities of each, according to the aforefaid ce/ebrated Theory. Some of which Quantities and Equations he was obliged 
to afcertain by Obfervation 5 others (he fays) depend upon the Sun's Diflance from the Earth, or his horizontal Parallax, which, agreeable (9 ; 
the lateft Obtervations, he finds to be 12} 5 but, afterwards, on comparing thefe feveral /anar Equations with former Obfervations, he finds} 
the Sun's Paraléix cannot probably be reckoned above rol’, . 

He farther obferves, that whoever compares his Zadb/:s with othere already publified, may prefently difcern a vat Difference both in the 
‘Titles and elrguments of the Equations, That as he makes Ufe of the eccentrical Anomalies of the Sun and Moon, he places them by themfelves, 
in both felar and dinar Fables, that thofe and the other Anomalies may be the more readily found, 

Thar, though the Number of his Equations is larger than in any other Zadb/es preceding his, yct he has fo contrived them, that the Compt 
tation may be made much fooner, and with lefs Trouble from them than by former ‘Tablea. 

And lafily, that, fince all Caufes affecting the A%con’s Place and her Diftance from the Earth, are forery variable, he has added the mr 
Mables, by the Help of which, (he fays) the Diflance of the Moon from the Earth, and’ from thence her bor/zontal Parallax and apparel 
Dyarwter nusy be the more corieétly and readily known, : 

Sav Latin Preface to the Berlin altronomical Tables, from which Tables: Mr. Mayer probably derived many of his later Improvements, particularly 
he Acechr ation of the Moon's vvan Motion, by an Eye had to Mr. Euler's cteceleration fitfh fuppiofed of the Sun's mean Motion, and Solution of the 
Moon's central Equation, aftercwoards imitatwd by Mr. Mayer, (who likewife folved the aan "Paratlhix for the true State of her Orbitu" 
like Mannet) as de partly ackncwledpes, whence his Improvements, by confeffing that the fume celebrated Bulerus (Author of the nbovernentioned 
Tables) was the fir avbo folved the Moon's Central Equation, fa tevo Parts, awithout Eccentricity, (ice p. 99 of our Work) and “ fo adarnetl 
(the lunar ‘Pheory with a neat, and elegant Contradtion.”” And who admits (fee Remarks at the Bottom of Mr. Mayer's Equation Tables: 
that the above-mentioned Mr, Euler was the Sif nubo reduced the Newtonian ‘Theory to general analytical Equations, which Mr, Mayer afierwir’ 
bir upon an eegant and concife Method of refolving."’ 
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IV. EQUATION of the MOON, or EVECTION. 
Argument. Twice Dit. Moon from Sun — Excentric Anom. Moon. 
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n from Sun — Mean Ano. 
The above Maximum , 
MAYER’s Maximum of EveGion or XU. Equation... 1 20 43 


m. Moon, 


Difference, EULER’s Maximum too little 2... 6 43 
Hence, MAYER’s Eve@ion-Equation divided by 12,02, and the Quotient taken from that Equation, auf give the 
above Equation o EKULER, corre/pondent. 

oo" For the above Equation we MAYER’s XII. Equation, if you negle@ the Sillowing V. Equation of RULER. 
But, if you reta nthe Vth, with the above Evecrion of EULER, they will, conjunctly ufed, come near MAYER’ 
Evecrion or XH, Equation ; and compenfate for fome Errors, or Inequalities, of the Lunar Orbit. 


N.B. The Lvedtion-Equation according to Srreer’s intricate Method of computing it (from the Chord LveGion, 
tnd Argument of half the Synodical Anomaly) is fupplied by the eatier Computation of the Evedtion-Equation above, 
hich Lquation is applied to the central Equation for the mean Eccentricity, and is therefore eqnal to about half of 


Srknetts Eveétion, applied to the central (or correfpondent eccentric) Iwquation, for the feaft Vccentricity of the 
anar Orbit, 
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According to the Conftruction of Mr. EU LER. 
EQUATION of the MOON. : VI. EQUATION of the MOON. 
Are. Twice )a@ — Twice Fac uw Ano. Arg. Twice ) 4 © -++Excen. Anom. D. 
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8 | 1 10] 5 10! 7 47] 8 19} 6 37] 3° gf 22 

9] 119) 5 17] 7 s1f 8 18] 6 32} 3 AY 28 

1o | 1 28] 5 24] 7 54f 8 1€] 6 26] 2 52] 20 VII. EQUATiON of the MOON. 

11 1361 5 31] 7 57] 8 15} O 20f 2 44} 19 Arg. Twice ) AO —Excent. Anom. ©. 

12 [| 1 45] 5 37) 7 Sof 8 137 6 15] 2 36] 18 

13] 253] 5 44] 8 2] 8 11] 6 gf 2 27) 17 eee ese la ee eee ee 
1442 215 50) 8 4] 8 9f 6 3} 2 19} 16 |] ——]-——-|——|——__|____|____. 

rp | 2 10] ¢ 56) 8 7! 8 7] 5 56) 2 10) 15 meta fo 
6 | 219) 6 318 g| 8 415 so] z 2] 14 e 2 S ° 

17 | 227[|6 9{ @ 11] 8 2) 5 44} 4 53] 13 © ° al ° 

18 | 2 36] 6 15] 8 13] 7 sol 5 37] F454} 12 > . e e 

19 | 2 44] 6 20] 8 15} 7 57] 5 317 1 36F 11 15 | © 15} 0-40] © 56] © 56) 0 go] o 15] 15 
2 2 §z| 6 26| 8 16] 7 54} 5 24] 2b 28] 10 20]; 9 19 ae © 56] 0 54) © 37] © 10] 10 

- — ee es 25.{ © 244 0 47] 0 57[ 0 52] 0 33, 0 §| gs 
1] 6 32] 8 18 11 

ze 12 of 6 aol 8 tol > a] cro a rol 8, || 301 2 291 0 49] © 57] © 49] 0 29] 0 0] 0 
23 3 17} 6 431 8 20] 7 44) 5 3h 7 1 7 Args| aot ce ae Sie + Arg. 
24 3.25} 6 48) 8 21f 7 40] 4 56} O 53]: 6 pro.tS. at. [S. ro. Sig.g. Sig. 8. Sig.7. Sig.6.4 pro. 
25 | 3 23} 6 53| 8 221 7 37} 4 49] 0 44] 5 VIII. EQUATION of the MOON, 

20 | 3 ie : = : re 7 33 : HA : 33 4 Arg. Twice ) a © -® Excentric Anom. ©. 

2 : 2 ae er a pee Pee 2 Arg. |Sig.o. [Sig. 1. )Sig. 2. [Sig. 3.4 Sig. 4.[Sig. ¢. | Arg. 
2 4 4] 7.12] 8 241 7 21] 4 20f 0 of x {PFO | — _ — — _— — | pro 
30 | 4 12| 7 16) 8 24] 7 16} 4 rz} 9 Of oO 

CPR, Aid Weel creat (eed Manele Manel 


pro. {S. 11. $8.10. (Sig. g.4 Sig. 8 (Sig. 7. ISig.6.] pro. 
“SIMILAR to Vi, above, of Amar, Is sayrs Vi. Equation, pi 
Maximum being 17 30! infteadiof 52%; and fimilar to VII, above, of 
tudes 1 Mayer's WWE. Eq. whofe Afux. is 14 2” inftead of. 57” 5 and 
sim. to Huler’s VII, above, is Mayer's, whote Max. is-54//inftead 
of 42/4 according to Euler : allowing fer the Dif, beewcen the mean 
Anomalies of Mayer, andexcentric Anomalies of © and p of Fuder, : 
nthe reipective Arguments, the Signs of both thefe Authors Equations Ar + + + 
wrecing. But Mr. AZayer has not any Equat. finmilur to Mr. Eulers V, &- s Scio. Sis a. Sie3 'Sie > ISin- ag” 
Niquat. above, which Equat. is the only Exception of Difference from pro. oil. - to.bsig g.torg. 8. Sig. 7° Sig. 6. pro. 
il Authors before him that we have feen. The Moon's Place in her Orbit is ncarly obtained by the VIII, foregoing EQUATIONS, partly from 
Mi. Maven, and partly from Mr. Euuer’s Plan, After which Orbit Place of the Moon is had, Maver's XIV. or Redu€fion- Equation from 
the Orbit to the Ecliptic may be applied, or any of our own Redu&ion-eguations, for that Parpofe. And the Parallax and apparent Semi-Diame- 
ter of the Moon to be afterwards determined according to our ‘Tables for rhat Purpofe, at the Beginning of this Work, or elfe by Mr. Maver’! 
Supplemental Equation-Tables, for the fame Purpofe, and not by the Halleian Method ;_becaufe Eur.ee confiders no fecond Equation of the Moan’! 
dlpogee for determining the Argument of true Anomaly of the Moon, on which the Paraf/ax; and-confequently apparent Semi-Diameter of the 
Moon, chiefly depends, according to the Halleian Computation, 

Mr. Euare hassiven five Rquations of the afcending Node, following the foregoing VIL. of the Moon's Orbit, and with the 3d Equation 
ff the Moon's 3 has given the Inclination of her Orbic, which he correéts by two following Equations, with thofe of the Q. And with the 
sth Punarien of the Node, he has piven a Raduéion of the Orbit-Place of the Moon to that of the Ecliptic, ata mean Quantity, which Equa 
vion he makes the fame asthe 5th Equation of the Node. 5 

Fe then determines the Diftance of the Moon from the Earth, by the following Arguments to VILL, Equations: 1. Mean Anom. Jy ue Ex 
centric At. Suny 3. Moon twice equated from Sun; 4. Twice Moon a Sun — excentrie An, Mion, 5. Trice Moon a Sun — tqwice excents An 
f 6. Twice }) a Sun + excentric daw Wy 7. Trvice Py a Sun —- excen, An, Sun 8. Trvtce Ya Sun-feexcen, An, Sun, He correcta the 
firit Diftance by the feveral following Equations of Diftances, according to their proper Signa, and having obtained the correct Diftance (according 
to this Method) he takes out the horizontal! Parallax, and apparent Diameter of the Moon, according, to the Argument of that correét Difance. 
{ N, &. He makes the Moon's horizontal Parallax to the apparent Diameter as 60/ 40! to 44/204. — But thefe Methoda are not fo certain and 
corrcét assothers we have exhibited ; yet we would not omit to oblige our Readcra with Mr. Evr.an’e ingenious Difcoveries, 

DIFFERENT 


€ 


De 


( 109 ) 


OF SOLVING THE 


Keplerian PROBLEM. 


A LimMITED CorrEcrion of WARD’s Hypothefis, 4y zwo Terms in 
Seconds, to be connetted with the mean Anomaly, for determining the 
true Angle, at the apper Focus of @ Planet, from Aphelion. 


QQ. CO + 2acx » Eb cry? z : : 
epee 3 and 34424 == ae == Fluxion of the Area defcribed by the Planet 
from Aphelion, by Rays drawn to the Sun, in the lower Focus. 
. 1 zex . . 25? ctytg. 
Refolve into Fa =~ Ta» ec. for a Nearne/s. Whence the Fluxion above becomes } 47% -+ Pe 
~ . 3 B? cz 5? ¢3y2 . 
» Which, becaufe yx == —+, and xz ==j, reduces to 247z + yaa * —~*I— GI whofe Fivent is 
Bet B73 y3 
hoa Zar XE EK — 3a. 
its Sine y, and 1—~ x, its verfed Sine from the Vertex next Aphelion, being = 22—xy) which Fluent whe 
Ue ap c bpd 
+7 XX aor = a C( fuppofing d = 1 + 
c ) fen bpd ; be dz 
Zar J the Area of the Semi-Orbit or Ellipfis from Aphelion. Whence, as a Area Semi - Ellipfis : 3 


bctxy b% 3 y3 ctx zerys 
4aa “Zar Area elliptic Seffor from Aphelion :: p Lengthof an Arch of 186° : x — = —_ aor = 


Diftance from the Sun = 


2 
a+ cxl 
D2 63 xy? x 

ai 


(the rea of the circular Segment next Aphelion, formed by the Curve x, 


= Arch = Semi-Circle = f, and _y, its Sine, = 0, becomes 


; Z ctxy | 2cdy3 
the Length of the correfpondent Arch of Mean Anomaly =A. Fromwhich Equation, x= A--+ iad T 3ald = 


e2 P 2¢1 ee ‘ 
A + fara * Sin, 2% -} gata™ Sin. zl? (becaufe xy, or Cof. z x Sin, x= 78.22). Here, for another Nearne/i 


A En Fr SATE SSE HEDNORSEO 


or 
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Different METHODS of folving the KEPLERIAN PROBLEM. 
: << ; aera eee SGOT gg TG 


* aoe ema : B Z 
oy Approximation, you may confider the ¢wo /af Terms of the Equation, viz. fad x Sin. 2z + ard * Sin, x] 
lof {mall Value in Refpect of the Arch A, and therefore make 2==A, being xeerly fo. Whence, for Sine x and Sine 

ce : 23 3 ’ 


22, fubRituting Sine A and-Sine 3A, and <A -+ Sage Sin. 2A + fair x Sin. Al, where x the Arch round 


the Upper Focus, or Angle from Aphelion, is now not to be confidered-equal to A, but to A+ its CorreGioz, by the 
- 


¢ 2¢3 ————— 
Quantities cau x Sin. 2A gma ’x' Sin. A] 3 which’ Quantities ‘are reducesl to Seconds of a Degree, by faying 


‘ 


As 3,4159 &c. (Length of an Arch of 180°, Radius being 1) is to 648000 Seconds in that Arch, fo is ere 


3 ng st ae c2 
x Sin. 2A + oe x ‘Sin: A] (the Arch of Correction) to 51566 x ay «x Sin. 2A + 137510 X aa 


f 


3 

Sins A] == the Number of Seconds to be added to the given Mean Anomaly, for the corred Angle of the Planet from 
Apbelion; -at the -U-pper-Foews-; which Correction ferves in-the-Planetary-Orbits of finall- Eccentricity, Saturn, Jupiter, 
thé EardB, Venus, andthe Moon, bat not correétly in the Orbits of Mars and Mercury, while our waiverfal Rule, 
Page 99, correétly ferves for all Orbits whatfoever. 

To determine the Value of the foregoing Correction of the Mean Anomaly (according to Ward's Hypothefis) fo that the £ 
lat the Upper Focus of a Planet's Place, from Aphelion, may be truly known according to the above limited CorreBion ? 

LoGaRiTuMicaLLy, from the foregoing Expreffions. | 
Z ; 


4.7123634 + 2 Log. —~— — Log. d+ Log. Sine 2A = Log. rt Term. 


§-1383343 + 3 Log. — Log. d+ 3 Log. Sine A= Log: 2d Term. 


c 


Here a, ‘the Sem. Tranf. being confidered = 1, the Log. of —-~ = Log. ¢ of Eccentricity, and d=1+-—— 


2aa 


1+ —, and ‘its Log. is Jfmall, and may be rejefted or taken at a mean Quantity, for all the Planetary Orbits, 


lexcept thofe of Mars and Mercury. 
Suppofe «=,06, then d=1.0018, whofe Log. = 0.00078 10. 
Hence, 4.71148 + 2 Log. c+ Log. Sine 2A = Log. 17 Term in Seconds. 
3X 1.71252 4+ Log. cb Log. Sine A == Log. 2d Term in Seconds, 
In Worps. 

1. To the Sum of the conttant Log. 4.71148, and tevice the Log. of Eccentricity in Parts of Unity, the Sem. Tranfverfe, 
add the.Log. Sine of tevice the Mean Anomaly, and the Sum (rejecting Radius) will be the Logarithm of the firt Term in 
Seconds, to be added to, or fubtradied from, the Mean Anomaly, according as it is sefs or greater than go Degrees. 

2, To the Sum of the conftant Log. 1.71252, and the Log. of Eccentricity, add the Log, Sine of the Mean.Anomaly, the 
Sum (rejeGling Radius) being tripled, will be the Log. of the ‘econd Term in Seconds; :to be always added to the Mean 
Anomaly, 

N. 3. The Mean Anomaly.is here always reckoned from and to Aphelion, wherein the Seconds may be ‘omitted 
in computing the Correétions ; which being made, Say, as the Aphelion Dif. is to the Perih. Dif. fo is the Tangent 
of half the corrected Mean Anomaly, or true Angle of the Planet at the Upper Focus, from Aphelion, to the Tangent of half th 
true Anomaly, or Angle, at the lower Focus of a Planes, from Aphelion, required, 


EXAMPLE I, Hence the Z ofthe Planet at the Upper Focus = 


The Eccentricity of the Orbit of Jupiter, being 0,048219 (according to 75° w ¥3! gol Log’. 

Dr. Halley) and the Mean clnomaly of that Planet (75°, reguired % 37 39 36 go... Tang. . . 98851410 

the true Anomaly # es : soe : Cont, Log. Orb. 9.958085 
xf Term. ad Term. eae 
4-7114% Cont. Log. 3.71252 Conft, Log. 34 52 33 «§ Tang. 9.8432261 
736642 “twice Log. Eccy. . 8.62422 Lay. Eccentricity. - ao al dats cone 
2.07791 Sum. 0.39574 Sum. Doubled 69 45 7 46 the true Anomily, 
9:69897 Log. S. twice An. 9-98494. Log, Sine Anom,. 75 00 9 00 Mean Anomaly. 
3.77088 . . 59", 8a-b ‘0538068 Ack ea Sue. Eauations agreeing wih Dn 
ae ee ’ tripled 3.314294 0.0 334,86 |, Halley'a Tobles, 534 52 54 True Equation, agrecing 


59s 82 “be 
Correétion 7 3, 68 + 


5 
“% fdoubl.irg 4 20 26 The true Anom, 


ad NAVY.GATOR, IUY 


“ """ Different. METHODS of folving the ~ 
cores TE By Bullialdus’s eka ai Lege | i= Fesea — - "3, ‘Perm. ae er 
jo $219%0.951781..+{| o,ocosesa co. [i f4e71748 Confts Log... -- Ba 1-71252 .Conft, Log. 
As Sem, Conj ae total dekh! dled pe Noone ° wi} 7-64925 twice Log. Eccentricity. 8.82463 Log. Eccy. 


So Tang. 75° Mean Anom: «ee 6 eee |r0.5749475 


a ae et eye 


2.36073 Cont. Log. for af Term 0.53715 Con. Lo. for ad Tar. 
9:99335 Log. S.z. An, 280° or 80°. | 9.80306 Log. S. Anezaryos, 
5: 08 Log. 226" == 3! 36 0.34521 

a 2+ tripkd1.03563 Log. 2! fare 


ey 


To Tang. 75? 37 5! 45/1 2 at Upper Focus|10. 672 sozg 
goer ° © + « Tang, « « | 98851243 Al 
at 39 38 Cont. Log. Orb. 9-9580853 H 


ee ee en 


: ! 34"—~ CorreE&ion, agreeing with Halley's Tae! 
PG we oe is 3 34 orrection, agreeing v cy 
34° 52) 30! "The true Pietacaee: 9:8432094 zor a7 [bles, pro expediendo calculo, 8c. 
Doubled 69 45 © The : id alley. 


75 oo Oo M. Anomaly, 
5 5 © Equation, nearly, 
$ 14 §2 Above, 


nen ore 


% M. Anom, 70° of ool? 
‘ & 47 Corrcétion 
_—— Log. 
% Lat Upper Focus 69 58 13. Tangent . 10.4382336 — 
Log, for Eq. j) Cent, 9-94.19120 


8" Error. . 
Here it is obfervable tnat Bul/ia/dus’sis a near Correction, 


67° 22! 37 26! Tangent 10.3801456 | 
Doubled 134 45 34 50 True Anom, PD required, 
Igo 09 00 0O Mean Anom. jp. 


EXAMPLE I. 


Required the true Anom. from the Mean 120°, in the fame Orbit ?. 
xt Term, 2d Term. . 


™5 %34 45 10 Correét Equation S’s Center. 
: M. Eq. ) Center, 


4.71148 conf. Log. 3.71252 cont, Log. B 3 oe ° 1. Eq. ) 
«Log. Ecy.-] 8.68322 Log. Ecc¥. yp. 68, Argt. 48 20° == 140° Anom. 4° 16! 34 
Eee Hels oben eri For greateft Eccentricity ~+s8 17 Gr. Dif, Eq. 


2.077910. L, for1,T. > 0.39574 contt.Lo. for 2d Ter, 
9-9375340.S.2An.== [ 9.93755 Log. S. An. = 120°, 


ae een ene ZAOP, | erm 


Se above. 

§ 314 5x Eq. D Center 

nearly as above, ‘ 
By Bulliaidus’s, Corre€tion. : 


2.01544 L.103",62—-J 0633329 
9:95 trip.0.99937 Log. 9f',9 5+ ee 
ees As Sem, Conj. == 1.066777 X 3933223 010009705 Cor 
1! 33" gong 3,67 Correction. To Sem, Tranfverfe=1, . . . « « | a.0000000 
M.A, 120° 9 co ca So Tangent M. Anom. 140° or T, 40° 9+9233135 
See —-—— 
11g 58 26 20 the correct 7 at the Upper Focus, from Aphel. To Tang, 40° 3/ 47!" or 139° 56713! . | 9.9247840 


: Logs, 
half 59 59 13 10, Tangent « « « 10,2383328 
: ; Conit. Log, Orb. 9.958@35r 


7 32 10 13, « « Tangent » © 10.1964379 


69 58 63 Tan. 10.43833875 
“Conft. Log. for Orb, 9-941g912¢ 
"67° 22) go! Tan.10,380099 
Doubled 134 45 “0 The true Anomaly, nearly. 
140 00 © M, Anom, 
—5 5 © Equation, nearly, 
5 14 45 Equation fr. above correét, 


re 


“his! Error, by Bullialdus, 


129 © 00 00 M. Anom. 
4° 55! 40” The corre? Equation, agreeing with Dr, Halley's 
Tables, : 
By Bullialdus’s Corre&tion, 


Log. 
As Sem. Conjugate of the Orbit... 0.0005554. C0». ; EXAMPLE Ivy. 
Bereta Senate Be Yk Hf meen To find the Angle at the Upper Focus at x10 AM. Anomaly in tke Or- 


So Tangent M. Anom. 120° or T, 60°, 10.238 5606 bit of Mars, whofe Eccentricity, according to Dr. Halley, is 


ee 


? And likewife to determine the true Anomaly, and the 
To Tang. 119° 58! 6% of 60° af 64! . |10.2391160 0,092.6 3936 , Ys 
Z, at the Upper Focus, nearly, 2 739 Equation of the Orbit, : ; 

Half». 59° so gt, , Tangent . . « 10.2382834 By the Logarithmic Equations aforegoing, 

Confit. Log. Orb, « 9-9§808 5x 1% Term, ad Term, 
————— 4-712363[ Conf, Log. 5+138334] Cont, Log. 
57° 32? oF Ok, Tange 101963685 7-9335911 2 Log. Eccy, 6.900387] 3 Log. Eccy. 
Doubled x35 “4 © True Anom. nearly, 9.998339] co. Log. di 9998239] co, Log. de 


es 


120 0 oO M. Anom, 
4 56 o Equation nearly 
4 55 40 Correét Equation from above, 


2.644093 Sum. For the Orbit Js 2.036860 Sum. 
-£9.808067 Log. S, 2 Az=220% 9:931957 3 Log, S.A, 


ee ed 


nee 20452160 Log.283//,24— 1.955817 Log. 907,334 
“bro! Error, by Bulhaldut, —4! 434,24 rt Term. i 30",33 
Ht 30 33 2d Term, 
tertinrreetnaminne 


EXAMPLE IT, 


Required the Correétion of 140°, Mean Anomaly of the Moons Orbit 110°, 0. 00, oo M, Anom, 
the Eccentrictty bring Rrestifly or 0,066777? dio to find the true E- eee 
ly? 


guation and Anoma 309 56 47, og Z at the Upper Focus. 


Half 


3 12, gt Correétion, 
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ire Ticrent METHOD S of folving the KEPLERIAN PROBLEM. _ i 


: Log?, 
Half 4 58 23,5 + Tangent [ 40.%543409 N. B. This Rule is chiefly of Ufe for the Orbits of the Earth, Ve- 
Conft.Log. Orb.j  9.9180890 aus, Jupiter and Saturn, -and fometimes that of the Moon, but never to 
be depended on for the Orbits of Mars and Mercury. The Troth o 
failure of this, or any other Rule for the fame Purpofe, may b 
proved by our-Univerfal and Correét Rule, p. 9g» 


49 48 51%_. Tangent | 10.0733299 
Doubled 99 37 43 True Anomaly, 
3110 00 oo M, Anam. 
Dif. —-10 22 17 Equation Orbit. : EXAMPLE V. 
By Dr, Halicy’s Tab. —10 22 15 Equation $ for 3* 20° M. An, 
The Mean Anomaly of Mercury being 115°. (Eccentricity ,20589) t 


+2” Error. determine the Angle at the Upper Focus, Zrue Anomaly and Equatio 


By Bullialdus’s Correction. Log’. of the Orbit ? 
As Sem. Conj.¥ 1.092639 % 907361 - 0.0018736 co. 
To Sem. Tranf. x. « oe : . ©.0000000 Ld paper Gace P bd cet ie 
. M. Anom. °. 2 its Suppt. 4.38 4°712303 + HOB. 5+13 9384 nit. 10g. 
Be Dang: Pa enor s aap Ch ICE eae 20-43 9347 8.6272704 2 Log. Eccy. 7-94.0906} 3 Log. Eccy, 
To Tan. 109° 55 15] orits Supt 70° 4! 15!"] 10.4408057 . 9-990891| Co. Log. d. 9-9908g91] Co, Log. d. 
ly. —_—— 
[2 at the Upper Focus, nearly bes: 3-330524 Sum. For Orb. ¥ 3.070131] Sum. 
Half 54°57'37"E 2 . Tangent . . 10.1541348 90884254 Log. S. 2 An. 9.871827} 3 Log. S. A. 
Conft, Log. Orb. « 9.91898g90 ere Sete 
- 3 214778 Log. 1639!,7— 2.941958 Log. 874!,9-+ 
9 48 . « Tangent . 6 10.0731238 14! 34/49 
Doubled eo 36 a True Anomaly, nearly. ; a. Term, 27! 19!,7— 
110 00 (o M. Anom. 2.Term. 14 3459-F 
Dif. —10 23 54 Equation. 12 44,8— limited Correction by 2 Terms, 
10 22 15 Equation by Dr. Halky’s Tables. 115° 00 co 
ee ——=s — 
+b: 39 Error, by Bullialdus, 114 47 15,2 Z,atthe Upper Focus, nearly. 
By Rure. P. 88. Log’. Logs. 
AsRadw  . eet 10,0000000 Half 57 23 37.6 + Tangent. 10.1940374 
To Cof. M. An, or S, 20°. . eo. 9-5340517 Conft. Log. Orb. ¥  9.8185730 
itsi = . ia 6 _ peat 
So Eccy ~f its % 21157992 90937955. meer 45° 49° 503 Tangent , 10.0126104 
a ‘ < P oubled gr 39 48,4 ¢ True Anomaly. 
AB: 5 19500957 * 2] 85977572 115 ©0 00 + M. Anomaly, 
Pane = Seas i Dif, —2 tae. 11,6 Equation by the dimited Correct. 
A 6 ° oe . . 2.0 05 CO. 3 96 Equation by limited Co 
To Double beer. . 1852787 7 eageeers re Ar. 3325°or1rs°—-23 18 35 EquationinDr. Haley's Tables, 
«M. An, 110° e . . . : 8 ge ea ee ae 
Bo: 8 Moe ere ee 7s 9:9729 38 +1 36,6 Error of the “ited Correfion 
To S. 10° 26! 4o"vk 7 a ‘ 9-2583617 By Bullialdus’s CorreQion. 
Log® 
3 pense ven . 
Sai As Sem. Conj. “1.20589 X 979411 . 0.00940 58 co. 
Log. S$. Cube = 7.77 50851 To Sem, Tranfv. 1. . . . . 0.0000000 
Log. 3. + + 4771215— So Tang. M. Anom. 135° or 65° « 4063313275 
— 6! 4g. Log. S. $ Cube. 7.2979636 To 134° 31/41" Z at Upper Focus] 65° 28! 19” 10.3407333 
‘too greatan Error, _ ce 


Equation 10 19 §it For 3} 57° 15’50%5 = « « Tangent « ¥0.31918731 
4 ro 22 15 Dr. Halley. s so Cont, Log. Orb, 8. pap ees 


—2 23% Error by this Rule, greater than by Bu/- 45° 41/20" . . Tan. .« 10,0104461 
[Hialdus’s Corre€tion of Ward, (doubl, gt 22 go TrueAnom. . + . Error about rg/, 
{in this Orbit, by Budhaltus. 


N.B. The foregving limited Correction of Ward's Papi by two Terms only, aill give the Angle at the Upper 
Focus of a Planet, from Aphilion, correct, in the Orbits of the Earth and Venus (of finall Eccentricity) by the Uf 


of the firf? Term only: The {econd 'Term in Orbits of fall Eccentricity, being but of fmall Value, in refped of the fr 
Term, may be then fafcly rejected, 


Improvement being as much the Object of our Attention as Thin 
of Ward’s Hypothefis, bytwo Terms, you will find has not always the Readinefs of the Ruta, p. 88: Similar te 
which, we hope to fee osber Ruuts deduced, for finding, direétly and truly, the Equations for all Orbits whit- 
foever, An approximation of this Sort will be lefs tedious and perplexing than a umber of Terms as follow, ein- 
ployed to find the true Angle at the upper Focus, which being done, (by much Labour and Attention) then there 

ult be a farther Operation todetermine the true Anomaly, and confequently the Equation of the Orbit ; which 


Equation would be beft arrived at by the direc? Method above propoted. 


Putiing 


s of original Invention, the diwited Correciw 


and NAVIGATOR. 113 


Different METHODS of folving the KEPLERIAN PROBLEM. 
ea amnnenne enn enna ata tanned 


€ & : 
Putting e= > S= ae S == Sine A, f=Sine following Quantity, and continuing the Terms of the former 


AS : 1 20x 3czx* 4c3 x3 . t , ? 
Fluxion of the elliptic Sector, by making = — —3— Wen ee. =" and confidering the 
Rectangle of the Cofines of any two Angles (Radius being Unity) to be equal tq half the Sum of the Cofines of the Sum and 
180 X 60 X 60 z 3765f jets? 
—F14159 X ib4gee x ie ia ee Ss+ie7/fl2zA gerry 
f. 4 A. willbe the Number of Seconds to be added to the mean Anomaly, that the Angle at the upper Focus, {and 
thence the Angle atthe lower one) may be more correétly found. Whence are derived the 


Diff. of the Angles, then, after a prolix Procefs, 


; FoLttrowine Equations, 

Let E denote the Log. of Eccentricity divided by half the greater Axis, F the Log. of half the lefi Axis divided by half the 

greater, G the Log, of the Sum of the Squares of half the greater Axis and tavice the Eccentricity divided by the Square 
of half the greater Axis. 

Take P= 1,71277 + E-+1F+iG ) Then the Log’. of 4 Terms | 1-|3 XB + Log. 5. A — Log. Rad. 


Q=—1,14130 FE +L F in Seconds to be conneéted 2 2: |5 x QF Log. 8. A— Log. Rad. 
R==4,71236--2E +F with A, will be 3-|R-+ Log. 5S. 2A — Log. Rad. 
S = 4,50824 4. |S + Log. S. 4A — Log. Rad. 


Of which 4 Terms the firft is always to be added, the Second always to be fubtracted: The other two to be added « 
fubtracted according as the Sines of the refpective Arguments, 2 A and 4A are pofitive or negative. 

The two principal of the Terms (fee p. 53. of Mi. Traés) agree with thofe before exhibited, being like thofe 
two Terms or Equations laid down by Sir Isaac Newron in Schel. to 31. Prop. Book I. of his Principia, If a cor- 
reter and concifer Fluent of the Fluxion of an el/iptic Se4or, formed by Rays drawn from the Curve to the lower 
Focus can be obtained, a farther and more certain Correétion of Ward’s Hypothefts will be of Advantage, whicl. 
otherwife, in numerous unconverging Terms, will be intricate and ufelefs. 

As the foregoing Correétion of Ward's Hypothefis by four Terms is not perfectly exact in all Parts of the Orbi. 
of Mercury, a farther Correction in this, and other more excentrical Orbits, is as follows. : 


RULE, 


As half greater Axisof the Ellipfis is to the Eccentricity, fois Sine of the mean Anomaly to the Sine of another Angle firfi 
found ; fubtrad this firft found Angle from the mean Anomaly, and to the Log. Sine of the Remainder (which you may call the 
eccentric Anomaly) add the Sum of the Log. of the Eccentricity and the conftant Log. 1.7581227 (the laft being Log. 
of Degrees 57295779 = Rad.) the Sum (rejecting Radius) will be the Log. of an Angle in Degrees and decimal Parts, 
which being fubtradied Srom the firft found Angle, the Difference will leave a Correction to be added to the mean Anomaly. 
a Last this corredied Anomaly, repeat the Operation (if neceffary) by always adding the laff Currettion to the given meas 

NOMA) « 

Then fay, As the greater Sem. Axis of the Ellipfis is to the lefi, fo is the Tangent of the corrected Anomaly, to she 
Tangent of the Angle at the upper Focus of the Ellipfis; whence the dugle at the lower Focus, or true duomaly, ts had by 
the common Proportion, 

The foregoing Rue is true to a Second at one Operation, in all the Orbits of the Planets, except thofe of Mars 
and Mercury; in the former of the two Jaft mentioned Orbits, the greatef Error_is about three or four Seconds, and in 
the latter amounts to nearly as many Minutes, in which laft Orbit three repeated Operations will be neceflary for a 
true Correction, But, to avoid this ‘Trouble, the following Method of Computation, (not quite {o proix as the former) 
is true to half a Second, even in the Orbit of Mercury, without repeating the prolix Operation ! 


A cess Prouix Rute, 


Add together the Log. Cof. of the Sum of the mean Anomaly once corrected, and the excentric Anomaly, the Log. Ses 
cant of the Angle firff found (by the former Rule) and twice the Log. of Eccentricity, (in all of which Angles the 
Seconds miy be negleéted) the Sam of all (dedudting tavice the Radius) will be the Log. of a Fraction to be added ta 
Inity, evhen the Sum of the faid Anomalies is betaveen go and 270°, but otherwife to be Cubtracted therrfiou, 

Then the Log. of this Sum, or Remainder, being fubtraded from the Log. of the firfi Correction in Minutes, you will 
have the Log. of the true Correction in Minutes, to be added to the given Mean Anomaly, 
ar a a a a a a gt ao ea Se ge ee a as 


Q Different 
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“Different METHODS of Solying the KEPLERIAN PROBLEM. — _ 


get mederienae ar bofe E - + Sum Ant 
The ucan Anomaly being 70°, in the Orbit of Mercury, whofe Eccentrt- : . 4 
city bas been afigned =,20589, to determine the true Anomaly, accord- t jor I. ; gered and 370 t 
ing tothe Last Metuon? aie 5 
. OPERATIONS. Log!. 8 4% Compare the foregoing Metbod with our univerfal and correa 
te a Re ae < . abet the Method at p..96. diretly folving the fame. 
of ? - x 
ol epee a The Mean Anomaly of Mercury being as before, to find: the true Anc- 
Log. 11° of ,33 Z. firtt found . 9.2866213 | |maly, by Rove p. 88 7 
72 06 ,oo M. An. M. An. MM, An. 4th Prop. 
na ima der. above. dd t 
2. ‘Diff. 58° sof ,67 Ecc. AnsL.S. « | 9-9323552 ie go? j ander, 270° § ee i te 
Add Log, for the Orbit. * . 1.0717533 Logarithms. 
ane ax As Rad. . . . . . 10,0000c00 
‘ Pass 10%%',7% = 10°,0952 . 10041135 To Cof. M. Anom. or S. 209 . > 9+5340517 
&@ fefound i 9933 [Operation repeats So the EccY. - its 1. == 2573625 « 9-41054.52 
pee as coeetien add to M. An, Here the former To 088023 ral ae, e . 8.944596 
: : . em. ° —_—_—— 
“Ff 58 50 Excentr. Anom. Cogent. as pace fa 
_——— Here the Operation continues, when not 
3. 0rtSum 129 53, Cof. shows . ae, ae 9.8070 baad 2 oe Deal Ecey : 9.98309 os 
Add Log. Sec, 7 f. found 11° 9/ 7 10.0083 s et ry Andnseo, : anit 88 
Add twice Log. Eccy ee . ° 8.6272 Mote eye gee : ' 9972085" 
apura gies : : , Bagge To S. 20° gol 58) 6 6 ew 9-§510129 
che ; pane 3 
4. Sum 1.c272 . . Log. . . 0.03187— Log. S. Cube 8.6530387 
Log. Mins firft Correction 63/,62 . » « 1.80359 Log. 3. « 4771215" 
Log, Mins true Correction 61/,9 > . 1.79172 — 51’ 33”) Log. S. } Cube 8.1759372 
5. M. An, 70°--S1!,9 = 73° 1/,9 Log. Tan. ¢ 10.4638087 Equation 1y 58 25— 
Add Log. Conj. Axis ° . ° ° 9-9995940° M. Anom. 70 00 00 


Z. at Upper Focus, Log. Tan. 70° 33/,82 ° 10.4544027 Nearly True An. 50° a! 35/! bythe Praéfical Rule, p. 88. 
Corretly True An.g0 2 2 by univerfal and corre Ruxe, p. 96. 


6. Half ‘ . . 35 19:43,L.Tan. | 9.8504350 _——— 
Log. Ratio greateft and leat Diftances . . 9-8185730 — 27” Error of Rul, p. 88, in ‘tit Part d 
> the Orbit, 
true An. 25° 1/02 « « L. Tan. . 9-6690080 


Doubled 50 2,04 = 50° 2/ 2!, the true nom. required. 
REM AR K. 


The celebrated Author of the late Mifcellaneous Trafts, Mr. T. Simpfon, in the firft Page of his Preface, has denominated his /imited Correfix 
4 (not defigned to folve the Keplerian Problem, univerfally, as it is done at p. 96. of this Work) ‘3a Correfion of Ward's circular Hypothefis.” Bul 
:|iard’s Hypothefis has, by all others, been confidered as e//iptical(and not circular) requiring elliptical Correétion. And yet, in anather Place, at p. 
148. of his mathematical Effays, the fame cclebrated Author has examined the Error of Ward's Hyporbefis (five or fix Minutes in the Orbit of 
‘|Mars) and correéted it tor the elliptical Defect of Bullialdus’s Hypothefis ; which Hypothefis itfelf ufed to be a Correction of Ward's. 

‘He has next examined, (p. 49. fame Effays) a different circular Hypothefis to the antient one, for Bullialdus’s Aypothefis: And, intteal 
of there confidering, asthe Antients did, to anfwer their Purpofe, the circular Hypothefis, as having double the clliptic Eccentricity, 
he has examined and attempted to correét the circular Hypothefis, fo called of the Antients, by fuppofing it of egual Eccentricity with Ward's 
late elliptical Hypothefis, which he has (as we before obferved) denominated the circular Hypathefis. ‘ 

From all which Novelties, and Mifcellaneous Difcoveries, in his late Traé?s, aforelaid, fuch as the Preceffion of the Equinoxes, double 
the Quantity to what Sir Isaac Newton found it, from Experience; The Advantage arifing, by Chance, from taking the Mean of a Nutt 
ber of Ubferwations, Fe. but, above all, bis Deduction of all the lets Lunar Equations, without the Central, from a mechanic Principle, and crt 

aunded analytical Equations, with a VoLume promifed, in Futuro, depending partly on Dr. Bradley's Obfervations) we may expe? to fee exbibits 
every Operation neccfJary to the forming of a complete Theory of the Moon's Motion, (depending more on phyfical Hypothefes, than on Exptl 

lence and Obfervation) and fo bebold a New and glorious Light foining on AsTRONOMY ! or effe, by fome Milchance, in ufing the Mean of 4 | 
‘PNumber of Operations, (more laborious than difficult) we fhall find the Subjett involved in impenetrable Darknefs ! yee 
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WR ULES and EXAMPLES 


FOR DETERMINING. 


Other REquisires of ELLIPTICAL ORBITS. 


PROPOSITION I, 


To determine the Diffance of a Planet, or Comet, from the 
Sur, from she true Anomaly and Eccentricity of the Or- 
bit given? 


PROPOSITION J, 


To determine the Eccentric Anomaly of a Planet, or Comet, 
Som the true Anomaly and E ccentricity given ? 
EXaMPLe. 
Mescury’s true Anomaly being 66° 32! 24", and Eccentri- 
city of bis Orbit 520589, required his Diftance from the 
Sun? 


EXAMPLE. 


Mercury's true Anomaly is given 66° 32! 24", and Eccen- 
tricity of the Orbit ,205895 required the Eccentric Ana- 


i Rure 1. Logarithms. taaly ? 

B\As Square Radivs (taking it1) . . . | ©,0000000 Rute 3 

@i lo Square Sine half true An. 33° 16/ 127 9-4.784880 : Z ey 
gyso Dilt, bet", Foci, or double EccY. 41178 | 9.614652 eer al aod 
h ww. || As ¥ Perth. Dil. 79411 ° * 04} 0.0500596 


Melo Fourth Proportional P = ,1239234 9-0931532 || To “Aphel.Dift.1.20589 . : 0.04065 38 


So Tang. half true Anom. ¥ 33° 16/ 12! 9-8164886 


pal hen, As Sum Perih. Dift, +P,9180334 co. 0.0371415 
eyo Perih. Dit, .  . 2794110 . | 9,8998807 
B}S° Aphel. Dit... . 1.20589, 0.0813077 ° 


Rj lo Dif, ¥ from © + 1.043109 . 0,0183299 


; Rute 2, 

As Radius (taking-it y). . 
[To Cof, true An. 66° 32/ 24! 
|{So the Eccentricity, »20589 


To Tang. half cecentric An, 3 38°57! 25”| 9.9077020 
Doubled « 77 54 50 excentric Ano- 


maly required. 


PROPOSITION Ir, 


To determine the Mean Anomaly and Equation correfpondent of) 
@ Planet, or Comet, fiom the Excentric anomaly and Eéo 
centricity of the Orbit given? 


. . 0:0000000 
+ | 96000017 
9-3136353 


eee) 8.9143637p 


To Fourth Propor', Qz= 0819666 


- EXAMPLE. 
Then, As half greater Axis —Q 9180334 €0.| 0.037 a : . wy tp of ° 
Tn Pai aA : +} Os 415 Pl Excentric Anomaly of Mercury is given 77 1 £0") and] 
i 2 reas na 1794110. . + ~ | 9-899 8807 Eccentricity of his Orbit ,20589, required pe pais ina 
Fie BASIS FEROS EO: . 0.081 3077 maly and Baaatioe of his Orbit? 
. + Logarithms. 
To Dit. ¥ fromio . x 043109 . 0.0183299 || Radi }. rg 
re : es : : Fi . eso. 75Rt22 
N.B. Vhe Fir T, 2 Lat ion {sats Salus $7 35295779 L.7gRtz27 
late greater Re Si in the lat Proportion is always Eccentricity ,z05840 5 : 9.3136353 


Sig’, true Anoms, 


For - 3° a = 3 a - © Qo half greater Axis 


is the Firg Term. 


See p.96. . « « Conf. Log. for Orbit 1.0717580 


RULES 


Sh 
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TS TT PT OD Ene, BT aa SEs SSSSSShnSeAe 
RULES for finding th REQUISITES of ELLIPTICAL ORBITS, 
nnn neennnn nnn nn ncn nccc meen LL EE TS A A ate, 


Rue 4. ; 
Conft. Log. Orbit [| 1.0717580 
Excentric Anom. 77° 54/ 50” . Log. Sine] 9.9902651-+ 


Deitte Jee se 6. wsasil cose 


Sum, M. Anom. 89 26 56 (By Dr. Hally’s Tables, 
True Anom. . 66 32 24—-  [Eq®. 22° 54/ 30” 


Our Equation $ 22 54 32 agreeing with Dr. Halle. 
PROPOSITION IV. 


To determine tae Diffance of a Planet, or Comet, from the 
Sun, from the. excentric Anomaly, true Anomaly, and Ec 
centrictty of the Orbit given ? 

EXxamp_e, 

The true Anomaly of Mercury being 66° 32/24", Excentric 
Anomaly 77° 54! 50", and Eccentricity of the Orbit 
320580, reguired his Diflance from the Sun? 


RuLeE Logarithms. 
As Sine true An. 66° 32/24”... co. | 0.0374705 
‘To Sine Exc. An.77 54 50 « . 0.9902651 
So Sem. Conjugate= : s 
“Ap. Ditt. x Per. Dilt. =“ 1.20589X,79411| 9.9905943 
To Dit. ¥ fromO . . 1.043109 . [| 0.01832 
Lhe fame as before. a 
OTHERWISE. Ruue 6. 
As Sine half true Anom., 33° 16/127 . co. | 0.2607560 
To Sine 4 Excent. An. 38 57 25 .« 9.7984685 
So” Perth. Dit. 5794.11 . Fr ° 99499404 
Tov Dit. ¥ from © : 0.0091649 


The Dit. 3 from© req’. 1.043109 doubled .0.01 83298 
T he Jame as before. 


Sides 4 in fame Ratios. 


98923 = © 8, from Sun to Mercury i Seas . oi *s Se aS . 
41178 = © F, from Sun to Upper Focus . : . . > 4 A : 24.1178 
101077 = ¥ F, from Mercury to Upper Focus ° . 7 : * ° . 1.01077 
half 241178 == Sum : Sum 2.41178 
sisi Indes: By Tad 
120589 = H= Half 7 ° . 3 ° : » co, Log. | 4.9186923 | 9 | 1.20589 
19512 = H— YF (oppofiteto 2 required) 7 © + « co, Log. | 5.7096982 | Oo} 419512 
79441 = H—OF , : : : 2 ¢ + Log. | 4.8998807 } 9 | 17941! 
21666 = H--© ¥% 2 3 ° . : - Log.’ | 4.3357787 J 9 | 321666 
Half 19.8640499 [29 dedua Rad. fi} 
*—" To determine an Angle oppofite toa given ' 40° 32/ 3%,4 7 . Tang. 9.9320249 [thefe Indices 
Side in any right-lined Triangle, whofe Doubled 81 ~4 6,8... The Zat'©, oppofite ¥ F, being the 4 
three Sides are given? {of true Anomaly, required: |i 


5 4 


N.B. When the Diftances from the Sun are determined } 
the foregoing Rules ix any of the planetary Orbits, aTableo 
Logarithms may be compofed to thefe Diftances, at Sight, fronl 
Gardiner’s Tables, to‘fix Places of Figures. 


PROPOSITION V.: 


To determine the greateft Equation of @ Planet, or Comet, 
or greateft Difference between its mean and true Anoma. 
hies ? ; : 


EXAMPLE. 


The Sem. Tranfverfe of Mercury's Orbit being 1, and Ec 
centricity ,20589, required the greate?t Equation? 


Rue 7. 


From the lower Focus, as a Center with Radius, a 
mean Proportional between the Sem, Tranfverfe and Sem, 
Conjugate of the Orbit, defcribe an Arch to interfe& the 
elliptical Curve, and the Poixt of that Interfeéction will 
be the Planet’s ¢rue Place, at the Time of the greate| 
Equation ? 

Hence, “Ap. Dilt. x Perih. Dift.1.20589X,79411 
= ,9785754 = Semi Conjugate, Y 978575 4% 1 =,9892; 
a mean Proportional betwixt both Axes, being the Difanc 
of Mercury from the Sun, atthe Time of his greateft 
quation; Double Eccentricity = ,41178 Dift. Foci ; anc 
1.01077, the Diftance from the Planet to the upper Focu 
(by the Nature of an Eliipfs, the two Diftances of g 
Planet from the upper and lower Focus, being alway: 
equal to the Tranfverfe Axis of its Orbit) whence, fron 
thefe three Sides of a given Triangle, the Angle of in 
Anomaly, at the Sun, or lower Focus, is determined to bi 
81° 4/ 6",8, as follows. 


Sides A 
198923 


RULES 


end NAVIGATOR. 


om RULES for finding the RE'QUISITES of ELLIPTICAL ORBITS. 
te RE EE eS he Ee AL ORBITS. 


Rue 8. 

*,* Add the three Sides together, and take 4 the Sum, 
and all the Differences betwixt that half Sum and each 
of the 3 Sides, according to the foregoing Order. Then 
fet down under each other, the arithmetical Complements 
of the Logarithms of the balf Sum, and of that Difference 
between the 4a/f Sum and the Side oppofite to the An 
gle fought; then fet down (under thofe co, Logs.) the 
Logarithms of the Differences betwixt the faid half Sum 
and the other two Sides; the half Sum of which will 
be the Tangent of half the Angle requircd, 


Now (by Rule 3.) Logs. 
As “Perih. Dift.,79411 . . 4. 6 co | 0.0500596 
To “Aphel. Dif. 1,z0589 . . . 2. 0.04065 38 
So Tang. 3 true An, (juft found) 40° 32/3”,41 9.9320249 
To Tang. £ excentric An. 8 atthe Time —— 


of greateft Equation .. . 46°29! 57",2|10.0227383 
Doubled . . . 92 59. 54,4 .the excent.. 
[Anom. at the Time of the greatef? Equation. 


(By Rule 4.) Conft Log. for Orbit 1.0717580 
Cor. ex. An. 92°59! 5 4",4 F 
Supplement 87 0 5 4 - Log. Sine 9-9994050 + 


Dif. bet. M. and excent. } 
An. . h11 46 49 57. 11°,78048 ..{1.0711630 


Sum,M. An. 104 46 44 51 
Tr. An. -—81 4 6,8 
Dif theGr.? —————_ 


Equation § 23 42 37 ,3 required, agreeing with Dr. 
“Halley's “$23 S Ode Eausian being Deuter but by a: 
Second. 
PROPOSITION VI. 
To determine the Eccentricity and other Dimenfions of a Planet's 
or Comet’s Orbit from the greatefi Equation given ? 
: EXAMPLE. 
The greateft Equation of Mercury’s Orbit being 23°42'37", 
required his Eccentricity ? 


Ruz 9. 

By a Table of natural Sines, the Sine of half the 
greateft Equation of a Planetary Orbit (Radius or Semi- 
Tranfu, being Unity) will be very nearly equal to the Ec- 
centricity, in Orbits not much excentric ; but in Orbits 
more or very excentric, as in that of Mercury, and the 
Orbits of Comets, the natural Sine of half the greateft 
Equation will be fomewhat lefs than the true Eccentricity, 
So that the Eccentricity thus determined, for very eccen- 
tric Orbits, mutt be augmented, to compute the greate/ 
Equation from thence, by the preceding Example, to cor- 
refpond with the greateft Equation given, For the 
greateft Equation computed always augments with the 
Increafe of Eccentricity, 

NOW, from the near Eccentricity, found by a Table 
of natural Sines (correfponding to the Semi-Tran/verfe= 1) 
determine the lefs Semi- Axis, it being “Zp. Dif. x Peri. 
Difi.; and then determine the mean Proportional betwixt 
the two Semi-4xes, which is thg Diftance of the Planet 
(or Comer) at that Time, of the greateft Equation, trom 
the SUN. ; 

THIEN, Three Sides of 
(the Diflance of the Planet 
and Diflance of” the Foci) 


a plain Triangle being given, 
Jvom the Sun and upper Focus, 
determine the Angle of ¢rue A- 
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nomaly, (by Ru/e 8, preceeding) then the eccentric Ano-} 
maly, and laftly the meaz Anomaly, correfponding ; from 
whence the greate/# Equation will be determined, (being 
the Difference betaween the true and mean Anomalies) nearly, 
according to the affumed Eccentricity. 

N OW, Sny, as the computed greateft Equation, 
és to the greateft Equation given, /o #s the aflumed Eccen- 
tricity to the true Eccentricity required. 

N.B. The greateft Equation and Eccentricities, nearly 
aflumed, are in avery near Proportion to one another. 

. Orueawise, for the wery ECCENTRIC OrBiTs of Co- 
METS. 
Rute to. 

MAKE two Affamptions of Eccentricities, one 4/fs and} 
the other greater than the true, (which you may eafily do 
by having Regard to the zatural Sine of 4 greateft Equa- 
tion) and compute the greateft Equations, by the fere- 
going Rules, to both Eccentricities aflumed. “Then take 
their Exce/fs, and Defed, by comparing them with the 
greateft Equation given; taking alfo the Differences of Ec- 
centricities afflumed. 

Then fay, Asthe Sum of Exce/i and Defz@ of the com- 
puted greateft Equation, above and under the given 
greateft Equation, js to the Difference of Eccentricities 
aflumed, /o isthe Defe& of the computed greateft Equa. 
‘tion under the given greateft Equation, to a correfpondent 
Difference of Eccentricity, to be added to the defective 
Eccentricity, for the true Eccentricity reguired. 

N. B. IF porn the computed greate/? Equations thould 
happen to come out ¢oo Zittle,” or lefs than the giver 
greateft Equation, you muft fubtra&t their Defects from 
one another, and /ay, 

4s the Difference of Defeés of Equations, 7s to the 
Difference of afflumed Eccentricities, fo is the greater Defec? 
of Equation, #0 the Difference of Eccentricity to be added 
to the lefs or greater defective Eccentricity, re/pectively 
afjumned, for the true Eccentricity, reguired, According to 
rue Meruop of Traratand Error. 

*," NOW, # greateft Equation given of 8’s Orbit 
m= 11° 51/18" 4, whofe natural Size is 9205438 (by Ta- 
BLE Of Sines) for the Eccentricity of %’s Orbit, where. 
of you may obferve that the 3 firlt Figures ,205 are cor- 
re& (in Refpect of the Semi-Tranfverfe = 1) by what 
has been given and determined; but ,206 too much. 
Therefore, Let the Eccentricity be affumed »2055 aboutone 
ten-thoufandth Part greater than the Sine of 2 greateft li- 
quation. In which 4fuaption, from } greateit Lquation, 
you may fometimes reject Seconds, and take the Sixe of the 
next whole Minutes greater, as of 11° 5 when the Or. 
bit, as at prefent, is much excentric, which Sine would be 
= ,2056349, Or ,2056 at four Places. 


Eccentricity aflumed = ,2055, whence “1,2055 X 7045 
= Aph. Dit. x Perih, Dil = Sem. Conjugate; . and 


SS —————— 
VT 2055 X 37945 Xt (for 1 equal Sem. Tranfverfe) = 
1.2055 %,7945'* the mean Proportional between the Axus 
= ,989271 = direct Dilt. 3 fr. ©, hence, 1,010729, 
= Dilt. § fr. upper Focus, F; and Dift. Foci = doud, 
Eccentricity = ,4110, being the three Sides of a given 
Triangle to find the Z oppofiteto 3 ¥, or. 8 OV, th: 
true Anomaly of % at that Time? 


af 
“> 


RULES 
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RULES for finding the REQUISITES of ELLIPTICAL ORBITS. 


! - Sides 4, . : a 
(By Rule 8.) 989271 == © 8) fr. Sun to Mrcury a 
3413000 == © F Sfr. Sun to upper Focus 
1,010729 =* & F J fr, Mercury to upper Focus. 


2,411000 == Sum. 
Se Eames Logs. 
.».%,205g00 = Half H 2. tw we FT 8 feo. Log. | 9.9188328 
1194771 == H~~ % F (oppofite to Angle required) . co. Log. | 0.7104757 
1794900 = HOF 2 2 6 ee ee ee es Log. | 9.9000939 
210229 SB H— OF « - - ee ee ee + 6 Log. | 9.3349139 
B... |t9.864316 
40° 32/347,6 ... Tan. a ossiest 

Doubled 81 5 9,2 the £ atO, or true Anomaly. 


NOW (by Rule 3.3 As “Perih. Dift..7945  - t + + + + + + + 60. | 0.0499530 
To“ Aph.Ditt.1,2055 - 2 - 5 « + 2 + © © © | 00405836 
So Tan. 4 true An. found 40°32/34",6 . - + « 9.932158 
To Tan. = eccen. An. 3 aa p — 
Time of gr. Equation 46°29/47" « 2 6 6 © |10,0226947. 
Doubled 92 59 34, Eccent. An. at Time of greateft Equation. 


(By Rule 4.) Radius 57°,2957779 + - + + © © es ee es 
- Eccentricity ,2055 . - «2 3 


ei 


oe 1.7581227 
Soe ewe ww we 1 § G51 28118 


See p. 9. Conft. Log. forthe Orbit . «6 6 2 ew 1.070934 
ae Correét eccentric An. 92°59! 3472 9345 


Supplement 87 “o 26 § .. . Log. Sine! 9.9994073 + 
Dif, bet. M. and Ecc. Anomalies + 11 45 29,6 . 11°375823 « « 


1.0703418 


Sum, Mean Anom. 104 45 336 
True Anom. 81 5 9,2—~ 


Dif. The computed gr. Equation .. 23 39 54:4 fr. affumed Eccentricity. 
True gr. Equation .. 23 42 37,3 fr. correc? Eccentricity. 


\ Defe& 2/43” of Equation fr. afumed Eccentricity, 
NOW, As 23° 39! 54” : 23°42! 37” > is affuned Eccentricity ,2055 : ,20589 the true Eccentricity, req". 
Or 85194" + 85357" 


* " Hence, itis evident, that by acareful and near Affumption of the Eccentricity, from a Tancve of natura 
Sines, a very great Accuracy, from Computation, will refalt in determining the ¢rue Eccentricity of the Orbit from the 


greateft Equation given; and the Trouble of a Second Affumption and Operation, for any of the planetary: Orbits. 
will be thereby avoided, 


REMARKS, 

Remarx l. Some of the French Authors make the great ft Equation of Mercury to be not lefs than 24° and Monf, De fa Caille, particu- 
larly, in one Place of his Elemente of Aftronomy, p. Sx, makes it tobe 249. 34 6h, with Eccentricity 213165 ta 1041276 the greater Semi 
axis, being as ,20884 Eccentricity to 1 the Semi-tranfverlo, | Street makes tha Eccentricity of ¥ 7o7o to 38720 the Semi-tanfverte, te 
ame is 20589 to x, according to Dr. Halley 5 Street's Mercurial Aftranomy being reckoned very correct, 

To determine the Principal Diamesers of the Orbits of Plancts ? 

They are to ba taken in the ! whfefquiplicate (ov 4 Power) Proportion of the Poriodic Times (by Prop, rg. Bed, Meretoutan Principia) am 
then to he feverally angmented in the Proportion of the Sum of the Maffes of Matter in the 8un and each Planot to the Firft of Two Mev 


Proportionals betwixt that Sun and the Quantity of Mattor in the Sun, by Prop, 60, Bock dy Principiae Thoy rovalve in poriadic Vine: 
that arain the Sefquiplicate Proportion of their Dittance fron the Primary. 


is 


ad NAVIGATOR. 
RULES for finding the "REQUISITES of ELLIPTICAL ORBITS. 


The Eccentricities and Aphelions of the Orbits of Plapets are determined by Prop. 18. B. I. Newtonian Principia. Thatis, from a Focus and 
the principal slxis given to Ales elliptic Trajetivens tobich Shall pafs through given Points, and tcuch right Lines given by Poyfition, 


Remark H. The foregding Method of computing the Eccentricity of a Planet from the grcateft Equation, tho’ indire@tly, is reckoned better 
for determining the Dimenfions of the-Orbits of Plancts, than the Method by known Diftances and true angular Velocities 5" becaufe the Dittan- 
ces deduced will be more effected by Errors arifing in obferving the true angular Velocities than the Eccentricity will be by the Errors made 
in the greateft Equation. ‘For (according to Monf, De Ja Carle) the Relation of Mercury's A phelion and Perihelion Diftances is determined 
bya Comparifon of an Arch OF 19. 3%. 35%, 4 to another Arch of 27’. 23 whereof one Arch is litle more than double the other, Where- 
jas thofe Diltances may be determined from the Comparifon of an Angle of 24°. the Sum of Inequalities, down to no Angle or Inequality 
dat all: Mercury’ Eccentricity caufing all that ‘Variation of Incquality fromthe Mean Motion, from Aphelion or Perihelion (where the 

Mean and trac RSESa is equal) to the Points of the two Mean Dittances (in refpeé& of the two Semi-axcs) which Inequality, nor any Va- 
riation from the uniform Motion could happen, but by th» Caule of the faid' Eccentricity of the Orbit. : 

Remark IN. To deduce, from Obfervation, the grea‘oft Equation of Mercury, the Time muft be determined when Mercury is in thefe 
[Points of his Orbit, where the Diftance (as has been ob.erved) of that Planet from the Sun is a mean Proportional between the two Semie 

axes, both before and after the Paffage of Mercury through the Apfides, ; 
his Time being when the true and mean Velocities are equal, tq Inflants, at the Diftance of 24 Hours, muft be found when Mercury, 
‘ifhall have paffed through 4% 5’, 32/4, by real diurnal Motion ; being equal to ‘the mean diurnal Motion of that Planet, according to 
‘Monfieur De la Cattle. 
Now, according to Monf, De /a Cuille’s Obfervations, 1740, for Paris, ‘$s true diurnal Motion about 1gth Fuly, and 4th September, is found 
{to be 4% g/. therefore interpolating his Differences, 4% 14! 33!'5 4? 6 2875 3° 68! 44/15 between his Obfervations o° 13, 14, 15 an 
16th of Fuly, the Time when 4° 5! 32/! 1 -is patfed over by Mercury,-will be found to be between Fly 144 2h go! and Fuly 154 2h agmh 
‘[the Mrdd/e of which Time, will be Fuly 144 14h agm, for the Infant when Mercury's true and mean Velocities were in Equality ; or when 
that Planet was at his mean Dift. of the Semi-axes, from the Sun: ithe other mean Dift. commonly {0 called, being the Length of the Sem. 
Tranverfe from the Sun, at the End of the Conjugate) Now interpolating Afercuby’s true Places on the 14, tg and 16th of uly (according 
‘fto Monf. De /a Caille’s Obfervations) Mercury’s true Place at the Inflant of Equality of mean and true Velocity, Fuly rgd 14h aom, will be 
4 


se 


118 4° 49f ro, Now, the Difference between thefe two Places ‘58 220 57/ 271 
and 3% .4 49 10 


will be the true Motion, or Sum of Mereury’s real Velocities during the Zaterva/ of his Paffage be- 
tween his faid mean Diftances . ° . . ° . . 
The Time of which aforefaid Interval is . 7 . . . g2d 7h asm, 
During which ‘Time Mercury would have defcribed by uniform Motion (allowing 12% in i sae E38 29% 68 334 
874 agh rsm 328 . . . . — 5 II 51 43 
The Difference between thefe two Motions . . . . zx 18 6 50 
‘The Half of which is the Sum of all Mercury’s Incgualities, and confequently is his greatc# Equation . + 24 «3 25 
‘Differing from the greateft Equation, in another Place of my Author, by +f 2o!f 
Interpolation is not neceffary for determining the Infant when a Planct is in its mean Diftance (of the Semi-ares) if the Orbit is not 
very eccentric; it being then fufficient to compare its true Motion, at the Time when an Equality of its real and mean Velocities nearly happen, 
pith the Adean Motion correfponding to that Interva/, 


Dif 5 412 51 43 


For, onthe rgth of Fuly at Noon, 3's true Place was . ’ . 5° 14° 43 43” 
And on the 14th of Sepiember at Noon, his Mean Place was . e 7 2 48 #7 
Inequalitics nearly in that Interval, the Difference . . 118 4 24 
Half of which is the greate?# Equation . . . 244 #2 12 
Likewife, on ¥uly 15th at Noon, the true Place of gy . . > § YO 37 15 
And Seprember ath at Noon, the mean Place . 2 ° 6 28 42 35 
Difference, nearly the Inequalities of Motion in that Interval 1 18 5 20 
Which Difference, The Half of which is the reatet Equation . 


‘ 24 2 40 
sath to reth of Corie the firft greate? Equation, derived from the true Motion, is caufed by the Inequality of Mercury's Velocity from the 


Bat, inthe planetary Orbits of frral/ Eccentricity, the Inequality from Day to Day is hardly perceptible. 
Remarx IV. The two Points of mean Motion in the former Interval, gives the Pofition of the Line of Apfides, chofe Points being 
equi-diftant from that Line, 


The middle Way between -- 5 . ° $8 220 57/ agit 
and . + Fl 4 49 Io 
Sum 16 27 46 37 


; : Will be the Place of Mereury’s Aphelion, Half. . 8 1 19 

_ But the Pofition of the Line of Apfides, in general, may be had by determining two Points in the Orbit that have civial Welorities) which Method 
vowever is only fit for very excentric Orbita, wherein the nhs Hare of Velocity, from Day to Day, are confiderable enough to determine, 
wits Degree of Accuracy, the Time and Place, at whichthe Velocity would be equal to gt Quantity ; without being much affeéted by the 


ea . Oblervation, But, in Orbits of imall Eccentricity, where the Velocities trom jay to Day are nearly uniform, this Method will 
¢ ulclelg, 


PRINCIPLES 


RapicaAL YEARSs 
Old and New Style. 


Jan. 1. § 160027 O. Ss. 
Jan. 1. @ 1600 § N- S; 
Jan. -§ 1700 7 O. Ss 
Jan. 0. 2 1700 § N. S. 
Our Places 
reduce to . + « « 


{Equation of Places. 


Lime forward. 
era 
100 Julian Years. 


eS 
Our Motions in 100 Ju- 
lian Years, reduce, from 
1600 and 1700, to 


Equation of Motion. 


Divide each Quantity above by 100, 
il] be the whole Equation of Motion, 


Sun's mean Place: from the 
Equinox. 


9 19 2% 
9 20 58 3 
9 10 42 our 


Newton's by — of 3! 
Halley’s . - —- 0 10 
Morris's . «4 o 10 
Mayer's. .mo 8 
Euler's. .—™2% 1% 
Bradiey’s wanting. 7 

N. B. Mayer's Paris 
Places @ are but 23" lefs 
than thofe correfpt Places at 
Greenwich. 


— 
Mean Motion ©. 
—— 


—_————— 
Toor of 0° 46/ 32" our 
tn 


Newton’sby — a2f! cll 
Hailey’s . o 20 
Mayer's. --  14- 40 
Eukr’s..t 28 ° 


Rradley’s wanting. 


db 


for the Equation of 
and connected w 


Sun’s Apogee, 


from Equinox. from Equinox. from Equinox. 

6% 149.51! 32!! - 3° 6° of 597 o8 27° 35/ rol” 

6 4 20 1% 3 6 oOo §7 o 27 38 = =9 
—_—_— — 

6 13 14 34 3.7 43 29 © 28 59 20 

6 2 24 5 3 7 _ 43 27 o 28 59 19 
Yeooss Of 3! by - + of OF 

eo ee 5 10 . om § 20 N. B. The Eq§. forego- 
oe 8 mE SO o -t2 9 ing being connedted with 
. ew ew oI 8 ets ° thofe of Motion below, and 
4 4 23 23 . eo ear 1 both joined with our pre- 


—————— 
Mean Motion © An. 


fent Places will give thofe 
by others, 


| rr 
Mean Motion © Apog. Mean Motion 1*¥- 


99° 133 29° 3! oft of 1° 42! 30/7 os 1? 24/ xol? 
by « - x? a8! oMfbby 2 2 — 1’ 30% a4 
wee 1 23°«0 2 mr 22 40” . a ™ 0 50 
aoe em 2 15 20 o « et 2 30 oe FO TO 
. e «#17 8 © 1 . 216 go ~ 6 1 40 
Motion to our Places tor x Year, which multiplied by the Years trom 1600 0! 


ith Equation of Place above will be the Equation of our prefent Places to others. 
) 


1700 wi 
Decimals. Decimals. Sign. Sign. 
4 Julian Years. « +s yr 03.00101185285 &c. 4%—08.00126592592 + ,0022777777 --,00 187037037 
Our Jexadtly + x! 4g! 167" 48iv exactly —2! 167 43"! aziv |e 4’ 67 exactly. + 30 22” exactly. 
Sign. ~Siga. 
Halley |+-4! 08.0010119753 4h —-08.0012350617 + 4002247037037 +,00185185 &es 
exaétly + x! 4g!’ 371!) s6iv Jexactly —2! 134 23ft aziv] 4727" 407!" 48iv_ exadtly 3’ 20% exactly. 
Decimals Decimals. Sign. Sign. 
1Com, Year,( Our +1 19.9920392374 +118.9914.778627 “+b 5000561374756 +,0004.672725 
112 9g? asf gol! r4ill&c. 138.29°44! 39” 36'"&c. 1’ 0” 37'7 aziv &c. so’ 277% 53°" &c. 
or 365 Days Sign. Sign. 
Halley | 118 +9920392683 118.9914778925 +f 0005613758 +,00046265 58 
I — 4 19! 4gi! eae 15° 207 23” + 1 0” 377 +49/ 57" 56" ran ah 
Common Years Qe J+ 28 39 31 = 38 qo 46 Ep ro1S +0 bu 70" 50" 2.8" 
3° ~“- 42 59 17 —46 1: 10 31 Halley. J+- 1 40 ¢1 40 
After Biffextile Our. . aa t - +2 1oj}2 on ey Ou 
Signe Sign. Sign. Sign. aa 
Day + ,0328'549021 +,032853364 + ,00c001538 +,0000012802 
Our 59/8 roll! 45 iv 59! 8/7 of! a7iv of” 58iv 8" r7iv 44av 


Minute 


een ee AN 


Second 


REVOLUTION. 


Our 


Halley 


4 Yeara Solar, ano- Our 
taditieal, ar Syde- J 
real, retard or advae 

lot 4 Julian Years, C Hall, 


necoraing, fo em, OY Ry ith 
te Monti-days, 


panrac oaonee a Ne te a NY 


Te 
ae 


je 


Com, Yours 


After Biflextile 
meal 


Sign, 
+ 40013689542 
2! 27 golll, &e.. 
Sign. 
-f ,0000228 15904 
2” 27" solv. 
Sign. 
f+ .00000038026 
2” aziv gov, &e, 


Decimals 
36018.242400602% 
3654 sha gm 54% 46th gfe 

Mean Bolar Year. 
Decimale. 


36 51)*.2422996 627 


— 


Days 
7 930797591 
4qi2cs 54t hagfo 
Day. 
~e 030801 3403 
4qqmart rye yifo 
Seafona go back, ing Yrs. 
tosh g8m at 
chat 370 49 
4+o17 0 26 


3654 gh 48m Sts 4qith 27 fo 
i ies ee ls es SEE 


i . 4 
Seafons po forward oach¥'y.[ 
cere 


Sign. 


Sign. 
-,0000228 


3650 6h 4m 


Aul ad 

Vernal 
Muar, g§ 28 
Mon,8 15 


+,00136889 . 
2! ag soll! &c. 


2/? 27 soiv 
———— 


Sign. 7 ‘ 
pt t taking Place till 29th 
200003 %02. Reginns. of Leap-Y?* are no 
Bali ale cou ee advanced a Day's Mot. t of February. ai 
Decimals, —«[ Js 8 Dee. Jul, Yee Dec. 


365193.259727107 


Aniomalittical Year, 
Decimals, 


36523,2.59398297 


30d Gh ryM4zas0thg3zfo | from fixed Star, + eo [6h gm jae sit 1 i 
3054 6h 13 32h Oa eS ee ihe one 
Way. Our Sydireal Year greater Day, 
-£,0429084238 than our Solr by 209 29% [4402613 1624 ; 
56m ye qith p7fo 2600 goth zyfo &e. 4G ass goth role 
ce ee en ee eee ements | arene | ao oe ee 2 mare AT, erent 
Day Dr. Halley" Sydereal preater Day. 
~$,047503 164 than his “Solur by 20% 378 |--,025564188 
y 5504 


sqm Qa gth g7fo 


Or 19, N8. Halk 


Therefore when it is Leap, 
Year, a Day, and Day'sMo+ 
tion muft be fudbtratied {ol 
the Months of Jan, and dh} 
Being the Nery and fhorte! 
Computation: the Lp.-Vr 


©’s Avogee ++ his Anom. 
c= his Longitude. Thére- 
fore, © Longitude — his 
14 Ap. == his Anomaly. 


W.R. The Rad. Pls. for the 


2107 3,1 707317 2.5663, 366336 ; 
The fame aa a Revolution 


osagth rgfo 
of © trom ©'s Ane 


el 


Sydereal Year, or Revol® © 


46m 4ha 4ath &ey 
ke advance, in 4 yr 
Dr. Halley'achiane 
veater than his Soke 


goth &e. 
rein g Yrus 


Our Anomalifiical Yr preat- 
erthan our Solar by 25™]¢ 
{* goth &e, hy @4™ 378 39 


HPNON » 
16) 48,1700 
54. 32r a8, 

ry Fr756 


You 
th ote ke} f 


: 12T 
late IMPROVEMENTS. 


___ad NAVIGATOR. 
PRINCIPLES and ELEMENTS ofthe PLANETS PLACES and MOTIONS, according to 


2 f : The, SUN's Mean MOTLONS continued, in SIGNS and Drcimars. : 
Tre forward, Mean Mot. Sun... - ean Mot. Sun An... ~} Mean Motion Sun Ap. Mean Mot. 2x. 
: STICAL YEAR.|  —~Decimalds.~ Sign. Sign, 
ae Gh gm OF » Pbr2!.009572.54609. +p $,0005694595 . ~+,0004676049 
3 3 sehaofo,- Our 328 08 3 3" 50” iy rr’ 30" siv &e. gol 30"! giv &e. 
. > Decimals. ; ele 5 ee: bee 
d Gh pam 28 i 12§.0005617737 + 128 +-,0005617737% 100046 30g 122 
pose : Hailey 328 07 1/07" 40” raiv . £8 23 1’ 0 40” x7iv .&c. 0” 0” agiv bc, 
a SS - Tee ra ~ a - ~ 7 Sip, “ 
“FION. Dec. P* Sign. Sign. 9/292 Sign. Sign. 
29D8.53059085119 our +,97022467137. ++,97017 se +f-,00004 542100 ~b,0c003780506 
Frabggm 3s 2th 29° 6/ = 4" 15" &c. 299 6! 19! eye 47 547 r9iv &e. al’ gi! sBiv &c, 
Eecimals. Sign. Sign. Sign. 
gDs.5305903531  ¢ Hal- +, 9702246715135 9701792530808 ,c0004.54.184 
2h gat 48 3¢ ley, -4 29° 6 24” 15" &e. 29° 6 19” 21" &c. 4" 54" r9iv Sco 
The MOON’s Mean RADICAL PLACES and MOTIONS, in REVOLUTIONS, S'GNs and DECIMALS. 
Radical YEARS, Muon’s mean Places from{M Pi. Moon’s mean Ano-,M. PI. Moon's Apogee, M.F.. istoon’s afcending 
Old and New Style. the Equinox, maly, fr. Equinox. fr, Equinox. : Noa fr. Rquinox. 
F Fan. 1. § 16002 O.S. GS 282 9" 42” 1S 19” gi! agit 63 8° 26° 55” FOS 09 Sch 234/ 
Yan. fe se N.S. 3.16 2% 52 9.9 2 48 6 7 19 4 Io or 27 34 
Fane 1. § 17002 O.S. 63 5° 58 7” B53 8% 20! 57? 98 27% 377 107 | g° 16° 44/3137 
Fan A elaae N.S. To4 Io 42 3 14 38 4 9 26 23 38 5 17 39 10 
: Newton's by — 0’ yo" by .  —=3% 10” by 2 + 3% of by .« — of yo" 
Halley’s «. —=x 10 - 2. —™4 10 + «© 3°00 +. ™ 2 10 
Our Places Morris's .« . 0 0 + 6 et2 0 +. o™2 0 Bie eRe Leb ane tie: 8 gh wiPie 
Be reduceto « 6 » ' Mayer's». oo 20 se my yh + 2 HO 54 - « a 4 
; iEukr’s . « “Fo 20 2 « fio 50 « + «IO 30 « 0 eX 50 
} Bradley's wanting. 
Me uation of Places. 
’ 7 N.B. Maysr's Paris-Places 
- were reduced to Green. 
q wirh, 

Mean Moton Moen a or 
eine forward. Mean Motion Moon. Mean Motion ))’s Anom.|Mean Motion )*s Apogee.| Mean Motion jp s Node, 
Woo Julian Years. 1336" 108 7° cor 257" 13257 63 18° 39! 10" Tit 38.29% an! 15” 15h 4s rge ra! 15” 
Py AVewton’s . « of olf by « - 6 of of by « 2 +O oO” oe 2 Of of 

t Motions in roo Ju-| [Halley's . . 0 0 es es © 0 . 8 6+ @ 0 o + © «© OO 
Wien Years from sée0o¢ | Morris's . . 0 0 oe 6» oO - 0 +29 0 - 2 + O00 
fib 1700 reduce to. Mayer's . AE 55 ee 8 er 55 . 6 6 0 0 + 6 © © OO 
ar . LfFukr’s 2. 2. 08 0 - ee 6 OO 0 ee © £9 0 eo 6 © 60 0 
C ation of Motion, Brad/y’s wanting. | 


awgdivide any Quantity, variable from our own Mot®, by 100, for the Eg. of Mct. to ou: Pis for 1 Yt, which Xd for the Yrs from mepentsle 200, 

WM be the whole Eguar, of Motion, and conneéted with Equat. of Places above will be the abfolute Eqn. of our Prefent Places to thofe of others 
Decimals. lecimals, 

#55.4255333333 &e. —"25.578916666 &c, 


hss 129 467 3% exactly. —|—25 17° 22/ 3” exadtly. 


Decimals, Devimals, 
153" 5256904537037 #53" 05.26487037037 
58 20° 42! 40" exadtly.|-fos 7° 56! 46" exactly. 


g lian Y eo 8 
He Julian Years 


i : ~ Decimals. Decimals. Decimals. Sign, 
By «365 Days Arg" 483128101314 [ae gt 28.9574427 H15.3554674314 1644287873 5 
af 18 1090 39’ sol 29” &e. Tg? 1g/ a3” 11” &e, 


13° 48 9° 23/4" 20f &ew! 13 28 28° 43/137 &e. 
poke ein ae Rk He ee A ee 


I + 49 9° 23° 3" + 2% 28° 43! 13! + 18 100 39’ 50” — 08 19° 19% 43” 
Com, Years, 2 [+8 18 46 7 +5 27 26 26 +2 21 39 41 —1 8 39 26 
’ 3_ {Fo 28) 9 10 +38 26 9 39 “#4 or 59 32 — 1 27 59 10 
renee LE TT Se rene | erent TL A NS | 
; Sign. Sign. Sign. Sivn, 

Day. 14392131784 £,435499569 +,0037136cy4 0017651722 

a 14° 107 364 aI ke, 13° 37 53/7 g7l! &e. 6! 41” 4” &e. 3/104 38 Be, 
a Hour, +0183c054y F018 145815 -F,0003 54734. —-,60007 35487 
ee 3a! 56" agttt &e, 32! 30"? gaiv &e. 16% 43” 9” 56” 35iv 
i Minute, +c00305009 + ,000302.43 -+,00000257y —,00000 12258 


cae 3! gGM oaiv. 32" 39!” agiv. 16” agiv 
Second, -+,00000 5033 F “F,000c0 50405 — +, 0000000, 3 =,06000:02043 
32/7 shiv &e, 42!” z0iv &e. rGiv s6v qiv 56v 
er eee bi cae pi eae Pe ae Deis ae Deiat 
mae of | p- +n to qth re Do oprgtatinygs rath Ap De sham 678 76th g. Aa" tam gas ith 
+ . at Decimals. Decimals. pr Ds Very Wet y| 
madical Revo-~ © | 29D%. s3oggo8s5irg [29D®. 98026468005 411.78652769861 &e, 346,619 7060918 &e, 


Prurion, amd 


a ne a er nee 


»: ch or2h 4aam 30 ath An. b23hgrmegs sath ae. Ap.frsh comp fs aath See] Jefe argh gz nas pane 


Deemnals, Decimals. Sign, Sipu. 
Lunarion, Fre .9702246554 fe. A-12".8605 5558 Sc. +-,10966 509748 —=,052726578 Ki, 


Mot, 


Ye 29° 67 24! 6! &e. An. 25° 49f of 26” ke, 
+ Decimala. Decimal. 
13° 4.42 67412 13" B8,07038C 
12° 4hl gene? 14 Gage ar 
h1at Gag26079 5059 
12° gag? gt agit xc, 


Ap. 49 397/24” 4.9” 2 39 39% gal go” &e, 


OMATISYIC 
SyICATK YEAR, —oro8.igg7q5, jul 


We of 4a qed Se, 


“hori'. 355430729 
109 yf GS ay 

1.0323 5124049 

- oo 4o! 14% eg” 


ee 


j “Oa Bot 


ina lunation, 


DAO 


24. in An, Your. 


ELEMENTS 


122 The ROYAL ASTRONOMER. : ; 
ELEMENTS oF the PLANETS PLACES and MOTIONS? apcaniing to Tate arnovanaw 


In Revotutions, Signs, and Decimats. 

Tie Mean PLACES and MOTIONS of the MOON from the SUN, and Time of the Mean NEW MOON in JANUARY, &c. 
Our Radixes. - According to Dr, HALLEY. 
Rapican YEARS. gs Mean Place Moon a Sun. Mean Dift. Moon i Sun. Mean New Moen. 
Jana. § 1600 20.8. “os 7° sq’ 1a “Tyan. 54 65 33m sos O.S._ ae 

5 : alee. 15 6 33 so N.S. 22) 


Mean New Moon. 
Jan. 3¢ ~$R a3 Zim 528 


108 79 55/7 31% 
6 


jan.t. d 1600 § N.S | 6 o 44 Man. 1s 6 31 52 6s 59 44 
pares’ 17609 O18 0S 8-15 Oo 4 an, gf 14h gzm gas Bs 3149 50% 4% an. ‘of rah 4gm q28 OS. 1700 
Jan.o. 2 1700 § N.S, 4 Oo $4 10 an. 19 14) 42 44 4 oO 53 41 ane 19 14 44 | «42 iN,S. 
Time forward, Mean Mot. Moon a Sun, |Advee & Retrt. of Lunaa4,{| Mean Mot. Moon.a Sun. Mean Lunations. 
yoo Julian Years. 1236° 105 70 4! 53” 4d 8h rom 528 16th 2gfol|1236" 108 7° 4/62” go"| 1236,853 ea yee 
~pJulian Years. (gg? 58 20° 40" «9% 43” 12iv]_—— 144 of 3m 308 gqthllggr 5° 20° 40" 697 4a” aqiv Years, fr. x60 
i e_seta DOSE OS EL FMS Se ny a a eS 
. 49° 8663944185185 — 144.0010482961 497+ 5%-6894417284 49-474 12 ‘or 1700, 
30, Days, 120.5 5.320770894 =~ _104.6329097868 8 |iex2r.4s. 3207708631 | 36 ~_neurly, beeen 
rept gS a 974 234 15” $— sod “ash or Tim 238, 8c. 48 9° 37! 237 | 15” | a2. (a Sun, — v, 
‘Common Yrs, 42.J4- 3 49 34 46 30 [— 21 6 22 47 +8 19 14 46 30 25. ‘nearly, being conneét 
— €3)+ © 28 52 9 45 |—- 2 8 g0 7 to 28 52 9 45 | 37. ed with our } 
After Biffextile. our. a ®, willcer 
_———_- SS eh, ee ! 
: Sign. Mayer, Moon’s Mot. refpond with 
Day. + 4063582763 Mayer, Sun's Mot. lle vears. [53% 58 20° 42/1 Mayer's Solar Year. Halley's ) iQ 
120 ry 26" ar”, Sc, [53% 36” very nearly, 
: areas mary Decimals. 
Hour, + 4016931595 roo Julian Years, Sun’s Motion, 365%. 24225926899 
gol 284 26”, kc, 100: 08 0° 4c’ 464% 4” == 12008 +02 54320987 . gh 48m Eisae, r2th 
Minite — 3000282193 4 Julian Years. Sun’s Mot. Moon's Mot. Mayer. 
7 30” 28!" ‘sbiv 4F 08 09 If go” 52 | |— 485 c010172839 274,.3215827586 Per!.Rev, 
a Sree fame eecespiac at Ke} pe Bia Neabed Yada hehe ad 
Second. 4 ,006004703 363 Days. Sun's Mot. Synodical Rev? with Sun. ; 
our 3c” 28iv 36v, &c. [118 29° 45% 40” 23”, &c.|j== 115.9920405945 294 5305890025 
sun a Moon's Apogee. Sun 4 Moon’s Node. Accurately. Lunations. Sun 4 Moon's Not: 
x, Lunation. 286055959174 18,0223 51258199 In 365 Days . « 12-360064241] «oe we oo © 228636329710 
29d 12h gqm 3s 3th} 250 49% 0” 26”, &e, 18 0° go’ 13” 56" 4 Jal. Yes, . 2 49-474120153 
Ha ley. : 223 Lunations . . Halley]... 1 6 6 6 ¢ 1254934329017! 
7 ; | 
* q 
The Mean Puaces‘and Morions of Mercury, Venus, Mars, and Fupiter. 
RapicaL YEARS, Mean Places Y, M, Places <iph. 3 .|M, Pls. Node B. Mean Places 9, M. Places.4pb. 2 «/M. Pls, Nede 9, 
from Equinox. : : from Equinox. ! ! 
| oR EE | pet ee SS | LS NT 
Jano tir eee yO cs 9° 10/ 84 88 x19 16’ 48”) 315 130 397% OW 45 5° 574 42” jt08 gO 57% 16" | 28 139 6/45 
Jan.s. 1600 § N.S s| ro 28- 14 43 8 ar 1g 47 213) 167 59 3.19 56 24 Io 4 57 314 | 2 33 6 1 
Irn Pee f OS. 28 239 127 3” 8s 12° 43! 25” “Ts 34 14° 40/ “207 |{ 108 25° 9f 34” ‘08 60 31 297 | 28 199 57! 5° 
fan.o. ¢ 1700 § N.S, ir 8 4t 4 8 12 43 24 | 1 114 40 319 |} 1007 328 [ro 6 6 3t 27/ 4) 2 139 57 


Mean Motion &, 
41gt 28 140 2/ 13% 
16" 758° 67 67/417 19" 12iv 


SUA Aedes Aad ding cai Serer ot Aiea EL AS Lek gee hc 
Time forward. M. Mot. Ap. B. M, Mot. Node de BF Mean Motion 9. |M. Mot. Ap. 2. IM. Mot. Node 
“os yo. 10 29 27! 37" | os 10 237. 204 362° 65 “19° 1 11 52 | os 70 34/ 137 08 0° 61! vcll 


3’ 30% 16” 4Biv| a8 00 3/ 20” f\ér 6300 467 4” 28" 7 g8ivj 37 464 9” raiv] 0% of 2! Ht 


as 
100 Julian Years, 


a 4 Julian in Years, 


Sce Phil. Tranfact, Decimals. Degrees. Degrees. Decimals. Degrees, [&c. Degices. ' 
No, 486. 199%.29871593592 J-tos8qrurr, &e.l-+, wH,0555555) &ee fl A 789.02559703704 jn, 6281111 Ix a0 34 44ddds fe 
~ Decimals, Yecimals, a cl 
365 Days. + 49°-79057584733 | “bh 52” 34” |r 50” + 103-4930a717215 | 56" yr” | bt ee 
tla® 23° 49/3” 114 oh of gal of 50” TW 78 14° 47 29" 5% 54 Of 56" + 0! 731" 
Common Yrs. 4 a3 17 26 4 22 +1 45 “a 1 40 +2 29 34 58 10 + I 53 os oe 
pfs 1m: 9 6 93 +2 37 2 30 +10 14 22 27 15 2 49 +133 | 
After Biflextile, —, 
Sign, Seconds. Seconds, : Sign. ei Seconds. roy 
Day. A 31364125365 + id +h 4137 + 195340560869 + 51 +; 1085 4 
4° 6! 32" 33” r4iv 841 484 a aay 8” 13” Ieiv 19 36% 7% 48” aoiv nein gga 5 o— 4 
Sign. Seconds. Seconds, Sign. Seconds, Seconds. 3 
Hour, ch 0056838517 + ,006 -+,00228333, &c. + 00222523369 |4-,00645 833, &e, F003 54106: a 4 
10! 134 si 2aiv ay 36a ba I3iv 12V 4/ of” 19” goiv 24M yy ra” ay ont 
eee tt ee A RR 8 om wean aeeree fl egnene= prpacerprtnnns | cere aren reget | | pe ee ee rere emcees | eneynint 
Sign, Siyny 
Minute, -f- ,0 000947 308 + ,00003708722 


ro” 13” griv, eke, 4” of xgiv, &e. 


Sign, —r Sign, 
Second, + 1.000001 5788 +f ,0c0L006 182 
10” i4iv, fere. __ 4” Biv, & 


eS 


P. 120, 2d Col. @ M. Main, P. ig. b. 2. Bor Prajceli 
Team anf 19” wt read Trajeciortes, 


Com, Y'*, : sem 28 49 47 Jox1. For, whee the m. and truce Morions are equal, 
read, where the me and true Auomaties are equals 


onterdisn A259. 17 
EMENDATIONS as above. ELEMENTS 


and NAVIGATOR. = 123° 


LEME S of the PLA. TS PLACES and MOTIONS, according to our late Improvements. 
In Revonvutrions, Signs and Decimats. 
The Meen PLACES and MOTIONS of MARS and 


Mean Piaces : Mean Plices 24 
from Equinox. M. Pl. Aph, g.{M. Pls. Node 3. from Equinox. M. Pls, Aph. 2. na. P Pls, Node Y. 


RADICAL Years. 


Fan. 1 § 1600 QO.S.| 35 25° 26% 49” 148 280.367 go” tas 160 21” 227148 Z0° 20/ 24” 639° 347 24/38 5° 347 10” 
Jatt. a ee N.S 3.20 12 22 Ja 28% 36 38 [rt 16 21 2n ff 9 3° 31 6 9 34 22 13° 5 34 9 
Tans §17oo 2.8. | 58 27° 97 o” 158 G33 20 [18 27° 24! 42” Ios 160 48? 35” 65 4 33/ gk4 33 74 24 1" 
fan. 6 “Lifes N.S.]  § 21 2375 5 2 33:38 jr 17 24 ar fo rs 15 53 43 6 9 33 46 [30 7 74 8 
TIME ue forward. M. Mot. & trom E)*. Mi. Mot Aph. 3 .|M. IM. fot. Node .{' Mean Mean Motion. UU. M. Mot. Ap. Y.1M Mot. Now WW. 
(a0 Jul Jolien Years. 53% 2% 19 42! 20% ios gO 56” ge”fos ro 3/ 207|,8 55 Go 287 a1” fos 20 of 0% 08 19 24% 20” 
Sn tee ae 15° go’ s/ 36”/0 oo 4! 407 los Go. of 32" Ilo" 43:1029'319 38/2 3iv es co af qs“ jos Co 3/ 20” 
4 Julian Years. ie Dechnals = Deg. Degs. 1 Decimals. Degs. Degs. 
2.59. 52227467407 |--107777777 &¢ |0,0422222 &c. HAs. 04862629629 {-b,08_ #0555555 &e- 
Decimals. 4 Decimals. | 
365 Days. 65. CaN ae hr? 10% 33” pp1 35. 01146479045 [-t tf 12” sb 50” 
ta) oe 7 [+ “Gs re 174%, al NR a 1 107 ee of 38” eas of © 207 387 7 gh 1 32% + of 50” 
Com. Years. 2 2. [eto 22 34 19 33 + 2 20 + 1 316 P+: o 421610 e224 + 3 4o 
+7 3 51 29 12 |4+ 3 30 Hr 54 +301 1 54 35 [3 36 +2 20 
A-ter Biffextile. _ ‘ eae 
: Sign. Secs, Secs. Sign. Secs. Secs. 
Day : +017409044.54 +, 192 HR, 104, ++-,00277113367 197 +5537 
gi! 26” 39” 2agiv. 14 31” y2iv lo 14/4 2gav 4’ 50” 16” 5biv rr agit T23V Sv ryt low 
Sign. Secs. Secs, Sign. Secs. Secs. 
Hour "£00072 787685 ,008 100433 S&C. +,00011 54639 ,00820833 &C. |,00570833 &e. 
wo18" 6% &. 284 4 Sav 15/0 3 gave 124 28” y2iv 29/4 amv &e. 2M? a rey 
on — |—_-—_— nn ttt | ac =e —a 
Sign. Sign. 
Minute +f,00501213128 ~f-,00C0019244. 
1 18” 36iv p12” 28iv. 
va mes | ts era oe Sy | Sign, 
Second “F,07000020218 {+.0000¢0032076 | 


1” 4Siv &e. raiv 28v &c. 
The Mean PLACES and MOLIONS o; SATURN. 
Mean Places b M.Pis Node kh.[M.PIs. Nod: fp. |} The Puan 


eTS Mean Periodical RevOLUTIONS. 


Rapica, YEARS, 


Fan. ney ree O.S.f 68 Fe 10! 32” Bs 280 31’ 66” \zs 180° 51/ 46” Ds Decimals} Ds ho mos ch 
Jan 3. 1600 $ N.S. 6 50 26 8 28 31 54 3 #18 §t 45 te} 87-968454378 87 23 Tq a4 38 
Looe ee ore 5S eee Tempe a lara meer 224-69 5493091 224 16 41 3 
PS at a de 
Jan.o. 21700 §N.S fxr 8 54 26 S 28 33 18 (3 22 § § 4 4330.357686018 4330 835 4 4 
Trae forward. Mcan Motion bh. M. Mot, Ap. .|M. Mot. Node b B 107 20.5 31876380 |10750 13 34 47 
ngo Julian ¥ ears. jos 20 3137 20% Jos 0° 30’ 0” Il Pie PLANETS Mean Synodical REVOLUTIONS 
: sf 20% fos 09 17 124% with each other. 
4 Julian Years. —~— Deg’. Ds Jdecimals. — DS ho om os th 
pone eRe ae g08 +,088888 &c. fef-.02 1 3] 39+6300348836 39.15 735 2 
Decimals. rj Qi] 3¥-1035889370 gt 229 10 § 
365 Days. 0544974209445 He x 10% + 18” we e 2. Sree ciaG ae x a Pe = 
Se 2.5.4.532 700009 2 2 35 
Conveas a le ueat ae ae eae We ( 27.4950595240 | 27 115253 8 
Lie Bane a ae Pee 8 + he —L bl 27:s9f 1908963 127 9 24 9 84. 
[ter Biftextite. cal Os : Q | ¥44-5662497937 | Tek 13 35 23 59 
- a rc | ne y QO} 115-5775019497 115 22 3°30 10 
Secs, S cs. S[ 100.8882436086 You 21 Fg) 4 It 
Day Hz19 +049 W Dap} 89-7925323996 Sq 1 x 12 38 
ARH aay lal 62g hl 88 6942117894 | 83 16 39 39 St 
Sign, PO OY 684-921 64751501 ) 583 a2 U 55 27 
Hour ,000046 5092 “F099 12.5 “002041666 || 9 ($ 333-9217217235 | 333 22 7 16 45 
5” A” a2xiv 32" oohv. 7/4 208N w.) Ud 236. 9926725095 236 23:49:26 Sy 
Sign. Rees ea Ih | 229-49206S85698 | 229 11 48 34. 43 
Minute +,0000007751 OL 779-9370205796 779 2229 IY § 
5” xiv 2av o UYU! 398.8861976230 398 ar 16 7 28 
“Sign. me bl] 378 087 4780 478 2 6 4 47 
Second pres oni aE pxeriaeserenoe 810 10 yA 1719 
Bagg rT en « I 2 © 1 I 
TO determine the Place a a a Plant at any Time by its periodical Revolution, and “a 2] 733: ek rd Oe ee BS men Cet 


the | Place of that Planet eiven for fome one Time Before or Atter? 

Murr. Divide the Time, in Daya and Decimals, after or before the radical Bi7agier4iz§ 34284) [7251 3023 24 97 
Time of the Phice given, by the ‘Vime of the Planet's eriodical Revolution, in 
Days and Decimal, and the Quotient will be the ‘Number of Revolutions perform :d in eka Interval, which turneg into Signs, Devrees, M- 
utes, Sey neglecting whole Revolutions) and added or fubtracted to or trom the mean radical Place, according as the ‘Vime ot the Vlace 
funght is after or before “he Time of che Place given, and you will have the mean Place required ¢ Which Operation may be readily perfornie 
by a "Table of Logarithms to many Places, See Examples for finding the Mean Places from thefe piven, further om 

ELEMENTS 


124 


ELEMENTS of the PL 


iIMEAN DISTANCES of the PLANETS from the SUN, Eccentricities and Inclinations of their Orbits, with their Aphe- 


PLANETS. 
Beaiadith thE 


The 


ROYAL ASTRONOMER 
ANET’s PLACES and MOTIONS; according to late Improvements, 


In Revotutions, Signs and DecimaLs. 


By Mr. Streer’s Tables. 


| sire Eccentricity, rene rad Eccentricity, |yreateft Equan.|Aph. arky.| & dak Y. | Incl. Orb, 
kh 953800 54700 954002 54386 6° 32! 4” |ys 28° go! o” 28 22° 30° ot 29 430° 
Ast to 0573495 1 29§700322 | 
520110 25050 520093 25072 5 “31 36 |5 9 59032 8 Oo I 20 
é z 7048163 1 90482192 i 
é 152369 14100 1§2369 ¥4170 {10 40 2 |q x 12 O fo 19 10 0 I 52 
I 20925385 I 2092639 36 
72333 517 72334 504 fo 48 0 jg 5 Oolr 15 16 0 3 24 
1 90071475 1 70069813 
3 38710 7970 38710 7970 }23 42 36 |7 13 48 0 jo 15 420 6 4 
I 220589 1 320589 


en SA Te ee a 
THE Fixep Stars being at Ref, the periodic Times of the Five Primary Planets, and of the Earth, about the Sun, (deferibing Arcas pro- 


lions and Nodes from 1&9. 


Dr. Haurey’s Tables 


portional tothe Times of Defeription) ave in the Sefquiplicate (or 12 ==2 


AUTHORITIES. |} 


According to Sir, 
Tfaae Newton. 


To Kepler 
To Bullialdus 
To periodic Times 


The MEAN PLACES and MOTIONS of the Four Sareuuires of Jurirer. 


Ravicat YEARS. 


Fan. i 0.5. 
far. 16 N.S. 
Fane i. § 1700 t O.S. 
Fan. o. ¢ 1709 N.S. 
Vrme forward. 


os 
1600 


} 


1600 
A anaes 


— oe 
1090 Julian Years. 


4 Julian Veavs. 


en 
365 Days. s 


1 


Com. Yearsy 2 


3 
After Biflextile. 
crn nner nme 


Day 
Hour 


ee rt ear 


Minute 
pene neta enennen ereee 
Second, 


en 


Time of a Revolution, 


The Periodic Times, in Refpeét of the Fixed Stars, of the Planets and Earth revolving about the Sun, 


Mean Place x, 
from Equinox. 


gf 7° 16! 20/7 


X12 22 $7 
58 2? 16f 20° 
2 13 5% «37 


Mean Motion 1, 

20645" 78 259 
B2sF 98 27° 24/ of 
“H8257 95-91 333333, 
bacGr 45.7825918 42 


+ 38 23° 28! 407 
+ 7 16 57 20 
+11 10 26 0 


~AG6s.7%2966 

68 24° 20/ 20” 19! 

+4-,2.826235 

£9 28% 49% 20% &ee 

+) 0471039 
8! 28" gat! 

=F ,000078 50 
8” 28” agiv &e. 


&e. 


328 
14,7691475706 


3 
22 


Mean Place 2, 
from Equinox. 
tis 242 9! 29” 
2 0 24 36 
3s 189 31’ 59” 
2 54 24 37 


Mean Motion 2. 


10285" 35 24° 22! 30” 
41it 46 28° 34! 307 
Hear? 48.0525 

402 U8.594.43 6044 


os 11? 48! 
+6 23° «36 
+4 5 24 


-£ 35.3791 60822 
39119 22/209"7 16” Sc. 
1140798425 
4° 13/ 267 13% &c. 
0623546638 
4/13 26" &e, 
+coceggna 
39u1 
4” 13” 26iv &e, 


328 


35511785864 


yd ph ae gas zgthiad yah yam aye ch 
41 338 29 ayer erit 49 


gfe 57° 


Mean Place 3, 
from Equinox. 


gs 35° 477 11% 
5 2 6 37 
ris 169 4S4 51% 
ee a 
Mean Motion 3. 


gO: 18 219 3n/ go” 
2047 25 14° 3/ go” 
+2048 25.46870378 
A511 03.19786224 
+0 5° 56/ yi” 
+o 1r 52 318 
+037 48 27 


A15,67725q42 

37 00 10! 3% 28” &e, 
+,06988 56 

29 sf 47! 4b” &ec. 
-+,00116476 

af sf 47” &ec. 

+ 00001941 

2! BM agiv &e. 


r28 
7'+1545496471 
7! 3h 42™ 448 gth 
2z2fo a4qfl : 


Mr. Srrerr’s Tables. 


Power) Proporticn of their mean Diflance from the Sun. 


b | U | 3 i & Orb. ! 2 
Days Days Days Days Days 
107595275 43320514 686,9785 365,2565 224,6376 

The Mean Diftances of the Planets and Earth from the Sun, 
Parts. Parts. Parts. Parts. Parts. 
9531000 §10650 152350 100000 724.00 
954193 §22520 152350 100000 72398 
954006 520096 152369 100000 72333 


Mean Place 4, 
from Equinox. 


83 19° 51/ go” 


roi 9 0 
3° 14° ar 40" 
747 24 44 


Mean Motion 4 
ziBor 68 24° go! 

87° 68 15° 23% 36” 
ABGr G8.¢tgrrIasy 
shat 10% 448518518 
“F103 13° 27% 207 
+8 26 54 40 
+7 10 22 0 


+5719037037 
08 210 4.4/4 16" &e, 


+0299 59376 
53” 55” soiv 
000990351 
53” 55i¥ 
F-,ceaca8 322 


sziv gv &e, 


y28 
161688987 3287 
164 6h 43m es joth 
Fro 4ayft 


Princip. B. 111. 


| 3 
Days 
87,5692 


Parts. 
38806 
38585 
38710 


———— 


M. Place Apfis 4, 
from Equinox. 
88 270 4s! 6” 
8 27 47 «66 
103 270 48/ 6” 
¥O 27 47 «0 
M. Motion Apf. 4 
28 08 of of 
o8 20 24! of 
+08 
ca fere 
Foo ge 
+1 te 
+s 48 


00005479 

In Yan, and beh Dy 
Year, compute for + 
Day and Qay’s Motio: 
lefe than the given tint 
Sce Tah. farther on ot 
Ds, tre Fan, a, inclatt, 
oe i ae 


600 Yulian Yous 


a ampnaeannaeesapenetaeanmaemacanalalll 


or 


ad NAVIGATOR. t26 
Of J TERs FOUR SATELLITES. eee 
os jodte ‘limes of the Circumjovial Satellites, or Moons (deferibing Areas round Yopiter, proper tional to t 
hemes fixed Stars demng at reft, the periodic ‘times of the i ‘3: 3 ; si 

ine of Beferiprion) arein the fefquiplicate (ar 13 =e 2 Power} Proportion of their mean Diflances from the Center of Jupiter 

Ya A cri ee ia ace a cS Ae 


es SB ap Zcuee ‘as: Se } 4- 
Soe 5 RET RSE ETERS: ~ Periodic Times of the Satellites of Suprter. 
res e en 


ther e| 50 e 


cere treet fe ee 


d hm s doihmis 
oe . a 233 2 2 36 | 16 16 32 g 
According to Sir Ifaae Newoter 5 gg eae 38 27 34 3.13.13 42 9. F 4253 32 9 
© gers Halley's Tables . 2. 6 2 6 138 27 33 3.13 13 42 73 4233 16 16 32~«§ 
Diftances of “Fuprrer’s Satelirret from his Center. 
a ea are bak Dade 
From the Obfervat‘ons of Borelf/i-}-5% Rad. 2. 8% Rad. Y 14 Rad. 2 24% Rad. 
Townley, by Micrometer | 5,52 8,78 13547 24,72 
Caffini, by the Telefcope | 5 8 : 133 = 
Caffirt, by Eclipfes of Satellites 53 9 14k 


From the periodic ‘Times. t 5,667 


Qa ee ee 


Q,O17 14,354 25.200 
R EM A R K S. . . . ; 
Mr, Pounn determined, by the Help of excellent Micrometers, the Diamerers of Yupiter, snd the Ele ngation of his satelite thus, = 
The greatep heliocentric Elongation of the ath Sarellite was taken witha Micramet:r, mars Foot Telefer pe, and, ata mee u . of FA Sr 
was found about 8/164. The Ffongation of the 3d Satelite was taken with a Aficremeter in aT elefenpe of ie Feet, at the | ame Dsfta ne 
ot Supirer from the Earth, and wes 1ound 4/42”. The greatef} Elongation of the other Sateliites, at the fame Dift, of 2f 4 ©, are determined, 
from the periodic Times, to be 17 56" 47” and 1/ 51” 6”. : : ; F 
The Diameter of Fupiter, taken with the Adicrometer, in an 123 Foot, Telefcope, feveral Times, ane ee: es 
from the Earth, proved always Jefs thon 40”, never Iefs than 38%, generally 39. This Diameter in fho ter Ce in 40" or = : ae 
jupitee’s Large is a little'dilited by a uneadl Parsee the Rares set Datstion bears a lefs R. jo to the Diameter of Yuprrer in the 
yer a ore perfeét Telefcopes than in thofe which are fhorter and lefs perfeét. i. 5%, 
Ic ene ik Thick the sft is 3d Satellites pafled over Jupiter's Body, were obferved from the Begin ing of the Tuersfs to the pe dinning 
lof the Fgres, and fromthe complete Ingr-fs ta the complete Egrefs, with the long Telefcope. And flem ayaa a or hs ff . nbs ites 
the Diameter of Yupiter, at its mean Diftance from the Earth, came out 373”, and from the Trait of the Third 3737. T! ere Was . erve 
alfothe Time in which the Shadow of the firft Satellite pafied over Jupiter's Body, and thence the Diimeter of Jupiter, at its mean Ditance 
from the Earth, came out about 37”. It we fuppofe its Diameter to be 373”, very nearly, then the is tt PERC St Ce 
I Be 6 6 Be ee Hew ah lites, 
will be refpectively equal to . . 5,965. - - 9,494 + + © 15:14.» + 26,63. »« Ratiiot Y. 
See Principia, B. WY. Phenomenon 1. 
“Op Voopicid Dr. BRADLEY’: Obferwatio:s, erncerning the Srruations and Motions ef the Savetrites of JUPITER. — : 
THIS indefatigable and accurate Obfervator of the Heavens, has compared the oldeft and moft accurate C bfervations he could procure, with 
his own mogern Obfervations of Fupite’s Satellites tiken at Wanfied. Who has likewife compir'd the ¢ bfervations at the a, 
fron, or three Revolutions of Fupiter, and fometimes found very remarkable Differences in the Motions of the three infericr Satellites; efpeciall. 
eyn the Second, or that next but one to ¥uprer. : : 
He doubts whether thefe liege ae ek partly arife from the Eccentricities of the Orbits, ani the Motion of their 4pfds. An}, by 
What he can collet from the Motions of the Svcond Sare/lite, he thinks it probable that the faid Tregualitics may proceed from the recetteatl ddehia 
Gof the Satellites onone another, Sometimes (he fays) the Motion of the Second Satellite varies So rsuch, in fo fmall a Time, from its on 
uantity, that a fmall Fecentricity will not account for it: while the Reft of the Obfervations will not admit of a large Eccentricity om te 
nds that the Peried of thete Errors nearly anfwers to tne Time the t/1ce infertor Sateliites take up in returning to the fa me Situation, in refpect 
each other, and to the Axis of Fupitér’s Shadow ; whi h Period is performed in 437 Days, or in 124 Revolutions or the Second Satchite, : 
After which Period, our judicious Author fays, that the like Errors return nearly in the fame Order. But, in the intermediate Time, after 
Wo Revolutions, this Seconu Naredate will deviate 10, 20, 30, and famctimes 40 Minutes of Lime from its common Rate of Motion, during 
“yfthe 7 foregoing, or 7 following Months. That, becaufe the Satellites of Fupiter are not found in the fame Place in the Heavens after 
gpthe Completion of the aforefaid Pericd, it is pottible (and probable) thefe Errors may vary fomewhat on that Account, That if the Orbit 
of this Second Sarv/lite be likewife eccentric, as late Obfervations perfuade that it is, the Jnegualftics arifing from both Caufes muft be very 
Mintricate, and noteafily to be diftinguifhed by Obfervation only. 
The Errors of the yf and 


3d Satellite are not fo great as thofe of the 2d, but appear to arife from the fame Caufes with thofe Errers: not 
holly depending on thie Eccentricity. 


seduced to Jupiter's moan Diftance 


@ _Ovr judicious Authdr has likewife obferved a fenfible Difference between the Durations of the Fx 
meNodes, which (/¢ lays) were longer and foorter alternately, 

in Leroy inthe Years 1682-3, 1694 
1689, the Length of thofe Eclip 


Jipfes of the ff Satellite made at the diferent 
Thatis, the Durations of the Ectipfes of the ff Satellite, at the deteenting Nale, 
~5, and 3778, were, at Jeaft ah2om; whereas, at the afcending Node, in Aguari: s, inthe Years 1697, 
pfes, of the 1/7 Sytelfite, did not exceed 2h 14™3 which was confirmed by comparing: togethe: as many 
bfervations .f fuch Inmerfions and Emerfiens, as could be procured, and fach as were near together. He nee it is manitett, this Jerp/trence 
lof Length of Time inthe Eclipfes of the iff Satellite, did not wholly arife from the Eccentricity of the Orbit, if it has any ; but to what othe 
Caufe it may be afligned Dr. Bradle pretends not to determine, : ; 
¥y™ And hence we may obferue, as Precarious or wucertain fs the Method of determining the Long, of Ilaces fvorn the Eclipfes of Up's Satellites, 
Dr. Bradley, however, wihhes, til} we can get mor- Light in this Matter fiom foture Obtersations, that fome great G cmoter, ffuch 
the celebrated Prorrsson, Mr. T, Stmvso N) in Imitation of the Great NEWTON, wonld spply himfelf to 
nvefivate thete Lrepularities, or Inequalities, trom the certain and demonitrative Principles of Gravity s which, however, we will fuppofe, cepent 
on phyfical Canfes and Hypothefes, as well as on the Afean of a Number of Operations 5 an which we are the more confitmed, by het tace brace 
durhor oY the late mifcelarcous Vratis, 7: 


From the Obferyatione of the 4th Satellite, its Orbit is confirmed to he lipical: And all Dre Bradhy'’s late Olervations of the Moron 
of that Sared/ite will be correAly repre fented by Joppoting the gs catett Equation of that Satedéire equalto thar af the Phince ?eeus, 4842 ‘Phat its} 
higher s4p/is was in X 8 of at the Beginning of the Tear 1717+ Though by comparing this Lyporhefie with the ofidr Ollreations of the Ve ea 
1671, 1076, and 1697, the Computations were found to difler greatly fiom the Obfervations 3 yet putting back the ft ta oe ry 0/7”, atthe 
Beginning of the Year 1677, thofe Differences mofily vanithed, Allowing therefore an equable Morion ta this qe Svtcliits of Sostty of 00 
forward in ten Youre, the Hypothesis atovelaid was found to agree with the éutermediate Obfervations, ‘The Numbers on chat Principle, wore 
Fouad every where to tpree with the Heavens (excepting only two Obfervations, both juatly to bq fufpe@ed) within rf of a Deprees | 
As to the Latitudes of the Satellitec of Yupiter, it was found, from Oblervations, tint the Nodes of the qth Sarediie were, in the Year rrs, 
in sorand SLrret, the Mader of the 3d Satellite, lying then very near them, ‘The fame Places ave therefore aligned by De, Bradd, to : 
! 


ey 


Modes of the two interior Suteliitet, aa Obtervation has not yet difeovered any Thing to the contrary. Who takes Notice thar if the N ded 
of the Satellites were, ao Years before that Time, in of and KN t5%, according to Cafini. (whufe Authority is of proat Weirbt) that they 
Vil appear to have gone back about r@ in each of Jupiter's Revolutions, hy which the prefent Place of their Nodes may be nearly atienedt, 

Caffim's Taclination of tha Ovbita of the 3 inferior Satellites to the Plane of Supiter’s Orbit being 20 547, itl retained 3 but the Incliaition 
pf the Obit of the qth Surdiite, 20 424, Dr. Bradley haa contidered fomewhat lets than Cafin’a. And as it isa very difficule Matter ta 
detroming, with “iaaeacy, the Situation af Circles fo extremely final, fo Dr. Brady is of Opinion that it ought not to be undertaken) but 
With nyo mn ff atdedefeopes, Mrs Shart, an excelent Opticnan in the Srrand, we hear isa Compotiterfur this Mr cr. 
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ELEMENTS of th PLANETS PLACES and MOTIONS, according to our late IMpRovEMENrs, 
In Revoxtutions, Sicns and Decimats. ; 


The Mean PLACES and MOTIONS of the Five Satrercires of Saturn. 


Mean Place 1, Mean Place 2, Mean Place 3, 


Rapican YEARS. from Equinox. from Equinox. from Equinox. from Equisox. from Equinox. 
Jan.1. § 16002 0.S.| 28 12° 45! 3° 28° ssf SPS 230 35! 3s 70 ax’ —SS=*«dsC(“<«‘éi GO gg 
ed 1600§N.S.] 10 25 47 8 3 #34 2 26 ar oO 21 25 it 10 22 
Jan.3. § 170020. S.} of 18° 56! 78 149 38 88 z00 38! 3* 23° 287 655° a 
te ee N.S. 2 21 16 _ bo 7 45 3: 4 2 7 35 7 4 15 § 
Time forward. Mean Motion 1. Mean Motion 2. Mean Motion 3, Mean Motion 4. Mean Motion 5. 


193477 108 60 11! 


8085F 28 270 24! 
7737 108 age2! 50/24” 


13345" 35 15° 44! 
32374#27°20'45"36” 


533%9°220%3°45" 36% 


yoo Julian Years. 
eee rer 


. 4 Julian Years. ——— — 
£9286%.968244444 |-6405%-74097777__ f4-38809-91653.4333 | 30999. 5017037037] +2215. 0123333333 
6« Days 193542 15291 52786| 1337 45.339125758 |-f-80' 99%. 565047684 [221 105.637233950 ¥ 78,216264658 
365 Day 93 5 3 5 97+ 595' 729395 4° 7 §20405 
r. (4s 4° 35! 14” 51] +48 10° 10% 25” oO” “R92 16° 57? 5% 9” $108 209 377 6” 40" | 4-98 6927) 28H 35" 
Common Years > 2. | + 9 10 29 42 |--8 20 20 50 18 [+7 3 54 10 318 J++ go 31 14 13 204-2 12 54 57 10 
3. |o 33 45 44 53 fer oO 32 315 27 [+4 20 51 35 27 +8 41 51 20 Ojo 19 22 25 45 
After Biffextile. : 
63.3565333295 +45 .3 84990744 +25 .656 342596 752567 or 411512746 
Day 68 10° 4s’ 53” = 48 110 32/ 5! 23 19° Matace a nat ape 20” a ie dow 
+-,2.6438 57633 182687114 +,110680941 ,031356996 +,006 303112 
Hour 7° 56! 44’ 37% &e. 50 28/ 50% 12” &e. 3°. 19’ 137 32” &c. 56! 36a 33” &c. iw aot oau ke. 
: £0044 142939 +,0030447385 +0018 446823 +000 5226166 =f 0001050518 
Minute oy 56” 44” &ee 5! 2387 50” &. 3/ 19 13” &e. 56” 26” 33Iv BC. a 20% ae ‘be 
fe es hein ws cakes Est: Aree EES aaiekerenene, (barnes. — etary vane 
Poe a agg CPR pipe OR cee wt RA By ne a Re 
9” 5 44iv &c. 5/2 5oiv &c. 3 19% r3ziv &e. 5 26iv 33v &c. ri” 20iv 44v &c, 
a a | Frere fl een meee | ee 
128 7 125 128 128 128 
Time of a Revolution} 14,8878066058 24,7369199068 44.5174895799 154.9454050329 794.32 58898076 
of Jy’s Satellites, {14 27h 78m 262 2gth (2d x7h gym gs g2tht ad yah acm yas sthi asd a2h gim225 soth} 794 St aga 168 g2th 
26fo 4gofi 47fo 48fi 48fe ssfi 4qrfo 26fi 45fo 4acfi 


The Mean Motions of the Five Sate.iitss of Saturn, deduced from the Periedic Times, as given, and not computed from the Mo- 


‘De Tabulis Satellitum Saturni Kkkk 3, Halley’s Affronomical Tables) snewine the Differcnce from the True Motica and Times gf 
above—Hence the correét Revolutions (as above) fhould be always deduced from the Motion, ter 4 


tion, ¢ r 
Revolutions deduced from that Motion, ; 
Length of Time, and not the Motion from the Revelutions, in a limited fhort Time, as Be. 


Be 


Mean Motion 3. 
Bo8s5r 25 200 gil rol 
323° 45 27° 13! 38” 


Mean Motion 
3133447 7% yo 30! 21” 
5337 95 12° 22! 48” 


|1Mean Motion 1. 


Lda atdatidaciabo 
19347 9* 14°26! 12” 


773% 10% 28° 10! 39!" 


‘Time forward. 
100 Julian Years. 
ee 


Mean Place 4, 


2290! 75 169 17/ 


gif 73 15? 3/ 4” 


low. 


Mean Motion 4. 
2z2go! 78 22° 51/32” 
git 78 150 18% 61” 


Mean Place 5, 


46or 58 9° 15! 
18F 58 09 227 32” 


Mean Motion ¢. 
460F 58 12° 33! 39"! 
18 58 08 30! 8” 


773" 10 939248468 | 1 53379°4126745472 | 1323" 4-907 581626 | “gr! 78. 5104785992 F184 55.016747358 
365 Days. 193° 49634.5671236  J--133F 48.257102127 |-F-808 9%. 5628112884] “f-2271096394761725 wha" 78.2105674054 | 
re |4* 4° 22! 12! + 4" 7° 42! 47” [4 98 16° 53! 3% | -brot 200 4 v3” +78 6° 29! 27" 
Com. Years. 2. \+8 8 44 24 +8 x5 25 34 +7 3 «46 «6 +9 11 22 6 Jf 2 12 58 55 
3 [+o 13° 6 36 +o 23 8 2: +4 2 39 9 [++ 8 2 3 9 Jog 19 28 22 
After Biffextile. 
D 4-69.55656348 +49.384266 +29.656336 zs oe 
jay #350563402 4%.38420003 54, 29.656336473 752 C97 1612777216 
Garosaah ger anit &ec. 45 11° gi 4o! &c, [23 paegelaat ole, 20 Bio gy! BH Bee, 4° A ie sy" 
Sign, Sign. + Sign. 
Hour +2648 56215 4182677751 2110680686 5031357246 +006 3032484 
{79 56! 44" 42" &e, 5° 28° 49 rx” 8.432 19% 13% 40” Kew 56? B00 ae ke, i uot aan &e 
A +,00441423 +-,003044629 ~~ |4-,001844678 +000 522620 a 0001050 
Minute 7? 56" a4” sf 28 49” 3f 19” 14% &e. 56" 26” gale Ae. aa 20” av ee i 
are f,000073 57 -+-,0000507438 -f-,0000 30744 +,000008710 =f,0000017509 > 
Second 7! 56" aaiv &e. sl 28” goiv 3” 19! giv &ec. 56” 26iv oad 11” 20i¥ am 
12 Signs. 12 Signs. 12 Signs. 12 Signe. 12 Sagnss 
Time of aRevolue  fr4@ axh 38m 27% = [ad azh gum aae = [4d yah agm yae me [gd o2h gam x28 me]zgt gh gz oF = | | 
14,8878325 2D1.737060185 4Ds.5175 15D%.945277777 


tion. 


OF Savurn’s SavTuLcirns. 
Revolution } to 


OF Juvrven’s SATELLITES, 
Rad. 1.79 Orbit to Revolution YL to |” Velocities of Sats, 
Rad, Sats, Orb. Revolution Sats. to Velocity 2. 


Rad. Ip Orb. to 
Rad. Sats. Orb, 


Revolution Sats, 


79D8.3243055555 | 
ii 


oi 
Velocities of Sats 


to Velocity bs 


1 1964 to 2 2449 to 7 2449 lo 1964 u{ 2905 tox §702 to 8 §702 to 2905 I 
2 1236 tor 3220 to 1 3220 lo 1236 2 2292 to ¥ 3932 to x 3932 to 2292 
3 778 tor 606 to 1 606 to 778 3 | 4719 tos 2382 to x 2382 10 3719 
4 443 tot 260 to 3 260 to 443 4 717 tox 675 to x 675 to 717 
y | 275 Ww 3 y2g tor awzt to ays 5 | 238 tor 335 tox 135 238 
] De la Caille. See further on. 


ad NAVIGATOR. 127 
—————_______Of SATURN: FIVE SATELLITES. 


THE fixed Stare being at Refl, the pertodic Times of the Circum-Saturnial SATELLITES, or Moons (deferibing “Areas round Saturn proportio- 
Leal 20 the Times of Defcription) are in the Sefquiplicate (or 14 == 3 Power) Proporticn of their mean Diflances from the Center of Saturn. 
2 3 4 5 
Periosic ‘Times of the Satellites of Saturn. 


AUTHORITIES. 


dh ms fdhm s d hm s dh msf{dhmises 
According to Sir Ifaac Newton . ° ° 12258 27 | 2:37 48 22 | 4 12 25 12 | 15 22 42 14 179 7 48 
To Cafini and Halley ‘ . 7 ‘s ‘ 12318 27 | 2.317 41 22 | 4 12 26 12 | rg 22 48 12°|79 7 47 oO 


Liftances of Saturn's Satellites from his Center. 


According to Sir Ifaae Newton ‘6 . % 142Rad.Ring| 2$,Rad-Ring 3%,Rad.Ring] 8 Rad. Ring j2q Rad, Ring 
To periodic Times . . . * . 1393 2547 3945 8 23535 

From Mr. Huygen’s Tclefcope, re- 2 Recited alfo by 11. } 2,097 2,686 30752 8,698 255348 

cited by Sir Jf. Newton. Prin. B. 3. § Halley. See his Tables. 4,893 Rad. hf 6,268 Rad. Bh} 8,754 Rad. hl20,295Rad. | 59,154 Rad. b 


R EM AR KS 
The firft of the foregoing Mations, are efteemed rhe /a/? Improvements, preferable to thofe in Pbilof. Tranfa&. N. 356, and fufficient for de- 
lermining the Places of the Sate/lites of Saturn, in Refpeét of that Primary. From whence a more perfect Theory, by future and diligent Ob- 
fervations of the Motions of thefe Satellites, can only bs: expected. : . 
N.B. The Forces tending to the Center of Saturn are reciprocally in the duplicate (or Square) Proportion of the Diffances. And the Cubes of the 
Diffances of the Satellites, from the Center of Saturn, as the Squares of the periodic Times. ; F 
The celebrated Mr. Pound found the Ratio of the Fourth, or Huygenian Satellite, (the biggeft of all the 5) to the Diam. of Saturn’s Ring, 
a8 374 tO 43, Or as 8,7 toa wearly, And likewife found the Ratio of the Diameter of the Ring to the Diameter of hh, to beas 7 to 3: 
whence, by the foregoing Propo/fition, the Diftances above are computed from the Diftance and Pericd of the Fourth Satellite, as difcovered by Mr. 
Pound, by Means of the Royal Society’s Telefcope of 123 Feet long, fitted with a curious Micrometer. ; 

Anno 1719, May 29% 10% Julian Style, Mr. Pound obferved, with the fame Inftrument, its greateft eafterly Digreffion, 3/ 7” from the 
Center of Saturn, whofe Place was then 1 7° 41’. From whence, by Computation, the Ratio of the Dift. of this 4th Satellite from Saturn is 
to the Dift. of the Sun from the Earth, as 8,25 to 1000; whence the Dittances of the other Sare//ites may be eftimated. 

The Diam. of Saturn’s Ring by the fame Telefeope was found (at the Time aforefaid) to be 43”, confequently, when J is at his mean Dift. 
3 © is42”, and Diam. of Tz 18% Thefe Appearances are in very long and excellent Telefeopes, becaufe in fuch Telefcopes, the apparen 
Magnitudes of the heavenly Bodies bear a greater Proportion to the Dilatation of Light, in the Extremities of thofe Bodies, than in fhorte 
Telefcopes. If all the fpurions Light be rejected, the apparent Diameter of Saturn will not amount to more than 16”, Caffiné fuppofed th: 
four inferior Satellites to move in the Plane of the Ring, or that their Orbits are inclined to the Plane of Saturn's Orbit, in an Angle of 300: 
For Saturn being about the middle of Gemini and Sagittarius, the greater Axis of the Ring (then of the greateft Width) is found to be nearly 
jouble the Length of the /efs Axis; and thefe Satellites feem to defcribe ellipric Orbits, always fimilar to the e//ipric Ring. In their greatef! 
i |Digreflions from Saturn, they are always found in the greater Axis of the Ring produced. Thele Pécnomena could not happen untefs the Or- 
fs foits of the Satellites had nearly the fame Situation with the Plane of his Ring» 

BY The fame excellent Aftronomer fince difcovercd that the sth and outward Satellite is carried round Saturn in an Orbit very different from 
the Reft: For its afcending Node was found to be mg 5° 0’, and the Inciinaticn to the Ectiptic an Angle of 218% only, or half of the Inclination o 
the former Satellites. Therefore, a Table of Inclination and Reduéticn is accommodated to the sth Satellite, among our Tables further on. 

The famous Aftronomer, Miraldus, has (fince the Difcoveries of Cafini) by Means of the beft Telefcopes, and piercing Fycs, fought the| 
Nodes of Saturn's Ring (Sce Mem. Rey. Acad. of Paris for 1715 and 1716). He determines from fubtil Obfervations, that the Plane of the 
.tgftaid Ring, in the Year 1715, interfeéted the Plane of Saturn’s Orbit, in My and }€ 19° 45/3 now, granting the Angle of Inclination of the 

(ugiGaid Ring to be 30°, the fame Plane of the Ring interfe&ted the Earth’s Orbit, in tZand 3€ 160%. with an Inclination to the Plane of that 
MgOrbit in an Angle of 31° 207. ‘Therefore, at any given Time, to determine, exaély, the Pofitton, Species and Points of the Apogee and Peri- 
‘fgee, both of the Ellipies of the Ring, and of the Ellipfes defcribed by the Sate/lites, an oblique-angled Spherical Triangle muft be refolved, as| 
‘this thewn in our. Precepts for computing the Latitudes of the Satellites of Jupiter. 
ie The Earth's Latitude, in Relpeét of the Orbit of Saturn, fcarcely ever exceeding 16’, it may (as this Affair is not fufficiently known) be 

neglected, as if Saturn and the Earth moved in the fame Orbit. Therefore, from the geocentric Place of kh, deduét 53 19° 4s!, and the Re- 
: mainder will be the Argument ef Latitude; with which, in the Table of Latitude of the Satellites of Saturn, 1, 2, 3, 4, take the Inclination, 
SEwhich is the Angle thata vifual Ray, from the Earth to Saturn, is inclined to the Satellite-Orbits, The Sine of which sdngle is to the Radtus, 

[Rs the dfs Diameters of thefe apparent Orbits are to the greater, Let the Eliipfis of the Ring be of the fame Species: The Aporen Semi- 
Ree towards the North, when the Argument of Latitude is lefs than fix Signs; but lies towards the South, when the Argument is 

giealer, 


: eee of Reduélion is therefore added, (hereafter) requifite in fo great an Znclination of the Planes of the Satellites, that we may know their; 
ruc Apopee, 
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~ ~ 7 
A General View of the ELEMENTS Of the THEORY Of OUR PLANETARY SYSTEM. 
According to Sir Isaac Newton's Principles of Matter and Motion, and other Authorities. 
Apparent Apparent Revolutions 

Diameters | Diameters |Tr. Diam- | on their 

Planetary [feenata Jfcenata — eters, ©’s| Axes, to [Periodical (rather Synodical) Re- 


Inclination| Inchuation yPropor- | Places of 
of their fof their [tion of — {their Nodes 
Axes to [Orbits mean Dif-|from Equi- 


. Ditts 


Bovis. [mean Dif- [mean Dif- {Parallax [fame fixed wolutions through their Orbits,f% [Axis of {to the tances fe, {nox 17605 
tance from } tance from 10k” Ke to the fame fixed Star, G]Ecliptic. [Ecliptic. [the Sun, [Beginning 
isp __ |e: ae 3 aa N.S. 
|” iam] | Days, Deets ¥. De. M.S af * 7 fe 7 @ | ay |g, 0 7 

32 12 o4. ee 9357431] 259 rah Se; “Nant O26 5) oe ew we ew GE 3° eo eee 0, 00006 | rer er ee 
° 20 o ar ©,3670] unknown, 87,9692 | o 87 23 15 35] unknown.|6 59 20 fo, 33770 | ¥ 
1 20 ° 30 31,0275] 234 20m 224,6176 | o 224 14 49 201 175 o {2 23 5 ©, 72333 [IL14 28 49 
ree [ oO a7 31,0000} 23h s6m 395.2565 | r oO 6 9 2If8]a3  a8Ho 0 © |1,0c0000].....- 
31 162) o 6 0,2740]274 ghagm 273216 | Oo 37 7 43 AS] 2 10 5 tof 1871, to 126 64 26 
© 30 o 14 ©5229] 24h gom 686,9785 | 1 331 23.29 2f8] 0 oft 52 © |1,5236g ly18 “a 42 
il 39 : 37 er aa : g6m 43325140 [tr 315 ¥2 20 ght o Off 20 © }5,20096 Jew 8 24 gf 
wer Is Own. 1075952750 ee an oe unknown] 2 33 30 fy, 54006 |go2t 23° 2 


y RTE chine Sie enn ee 
Bre NaS aes have freater Velocities than their Primaries, they mut be retrograde in their interior Conjunction, but dire in 
' * he Velocity of Fupiter's fecond Satellite being nearly equal to that of its Primary, it mui appear fationary in the inferior 


Cc . , . mi » - . : + * . y 
eerie When the Velocity of the Primary ia the preater, the Saredite appeara dire?. See Bottom of the foregoing ‘labh,y and of 
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A General VIEW continued of the ELEMENTS of the THEORY of our PLANETARY ‘Syren 


Quantities; Wright on|Light and{Rarto of their Polar| Places of their |, 
Surfaces. Magnitudes. of their Sur-lHear, on lto Equatorial Dia-| Eccentricitics of | Aphetia, from E- 


Bedies. Afatter. |Denfities. Surfaces. [meters, their Orbits. quinox, 1760, Br.| 


panes — aie gin. N.S. 
Necvton. Newton. Newton. | Necvton. Neqv'on. Newwitor. Halley. Halley. 
Astq. Diam. [As cub. Diam. As As As Sem, Trant. 3. so 4 4 
Su7j8416,7963 7721336 169282. 0,25 $22,9885 {45025- ars ae ae 86% sadn a tea : 

©,1347 00,0494 unknown,junknown.{unknown.| 6,6737 ©,20589 f 12 35 58 
¥,0557 1,0848 unknown, {unknown 1.91146 %9573000 0,006g313 m 7 27 56 
1,0000 1,00co 1,0000 13,0060 1,0000 ———— Feet ©,01€8s5 our f 21rariay 
0,0751 0,02.06 0,02513 ] 152225 1 agent ore oe Mm 7 5° 42 
©,37£0 0,1976 unknown‘funknown.Junknown.| 0,431 66 0,0926393 nm 1 43 718 
83,6639 76552574 158,652 |0,23625 | 2,16781 |0,03696 |. » 32 to 13 0,0432192 fo 10 45 44 
52,7962 383,6224 56,0350 | 0,1675 1,21699 {o.,01¢98- 0,05 700322 #29 52.18 


>: Progret- 
Periodical Revolu- | Pr-portion of = Diameters. Diameters | Mean Diflan- five Pel- Rotary 7” 4. 
Bodies. tfons. mran Ditt- g Magnitudes. in Englifh {ces fr. the Sun, | cities per | cittesot their 
ee ances fr. @. s j-——— Miles. in Engtifo Minute in} Eguaror per 
Street sq [227 Park, Miles. theirOrés. | Minute. 
d hm i s Street. a W!hifion. Winfton. Miles. Miles, 
Suxn[ .« + « « » aeier er ie 2 =e eke As 763460 J wee ee ee bweew oe 63 
Mercury $7 23.95 53 0,38710 O° 253333 4240 32,009.000 1605 ‘] unknown, 
Venus 224 16 49 24 ©,72333 gS I. 7906 59,000,C00 1146 0,73 
Eantn 365 6 9g 39° 1,0C000 8 I. 7935 $1,000,000 968 1753 
Moon 1.2£,¢03 Zz 0,2740 2175 |e $1,000,000 38 0,158 
Mars 686 23 27 30 1, 52369 = 9, 5000 4444 123,000,000 579 9,26 
Jurirer{ 4332 312 20 2 §,20110 SS 115,0833 S135 424,000,009 25 452. 
SATURN 26 ! 9,53800 2 4$11,4166 67870 77'7,;000,0C0 41s voknown, 
ww 3) Pime of their Paflage thro’) Apbelion tr. Periodical Re- ({ Lats |M.Parx. Gr. Parx.J{M. Parx.{Lealt Para y. 
Redics. | Aefeend to} g & Aphelion. rev. |volns. to ke] OD. ). >. y. ES 
the Sun in 2% Monfieur De la Caille. ° W161! 97 | oot 18” | 53/ 29” (Om 
Days. Pay Yr. Mo. d hm s}s o ¢ 4@ do hom o | 57 20] Gr. Ap. | M. Ap. Leatt Ap. x4 
gus| Tree |PE| Ce ee ep eee pee I 33 | 97 16 [Dism. pDiam. [Diam DIB =f 
Mrrevay| xsi |Z] 1740 dug. 9 6 27 acl7 13 54 30] 87 23 rsh ll 38 | 57 14 [557 9771 31” ge” fag! 257 (GRE 
Venus} 39% |S SB) 1743 Jan 23 15 24 1919 7 49 20 224 = 4bgi] 45 2 aa Our Tables. @re 
F ogh St ar44 Dee. 29 2 51 4c]8 8 42 6 a 2 $e |S 
Barney ett (Dep ae Oe 29 8 Sr MATS SS OPM Go | 57. 8 [Senne Rings Diam’, gto gk + 
Mars| x21 [2S] ias Jar 12 8 gr ole 1 49 50] 686 23 304] 99 ]57 4 [EI onlRing| leat [ris | Sos, 
vriten| 290 JS | 1744 Apr 9 12 50 4ol5 10 30 40] 4332 12 0 lf Newer JAY J mothe 10” 
SATURN 767 SF 1723 Sept. 4 23 50 4017 29 26 15/10759 8 © Srconnartrs, or Moons, 
ena 2, CORE rE pe RAN 
? reduced to Greentuich, Greateft Eaftern or Welt-|Greatgt Eaftern or Wuit- 


ern Digreflions of the Sa-fern Digreffions of the 51 
tellites of 2p. tellites of b. 


Surfa- | Magni- |Diftances from Sun, Periodical Rewslu- 
Di ces, tudes. | ee ee Revolu- tions through their |} 1 | 5% 1 8g 
Bodies. Jamies, ee tions on []Orbits to the famelf 2 : Diameters. 2 m1} [ Piamen 
ters. | Connciffance des 1Gyeateft.} Leaft. | their [Pointof the Eclip-{] 3 | 144 Y. 3] 35 he 
Temps. i Axes, Ntic, rt Com. ¥r.|) 4 | 25h ; 36 | 
"17s, @.|D-ealq.(Ds Qeud.|Sem,D.G|Sem.D.] «Yr. a hms Z| Monfieur De fa Caille. | 5 | s08 
Sur| 100. | yoooc| yooooue| ., ss ers prceres: Sigs er ae aa take Peviodical REVOLUTTor s tarema ther Osos: 
Mencery] t & a7 10274 6754 unkn. || © 87 23 34 34 : ; ; : 
Viernes, y 1 a 16016 15796 23h 20mi] o 224 16 41 30l{No Supiter's Satellites, Saturn's Satelliter, 
Eanvuyt I 1 22374 | j216a6  lagh c6mil r 0 § 48 4 d oho omss a ohom ¢ 
Moon] 2 FY ot | su 62 tr. O.l54 fre O-J27d 7 9 27 7430 SG 1 18 28 36 roar 18 27 
Mans) 9 4 os 36630 30426 fag gomil y gzx 22 18 ry 2 3.95 18) 52 2°17 «41 «22 
Jursren| ro-F | 106 | 1170 Ix19900 Jro8goo | yh s6mitt 313° 8 35 4 3 7 3 59 40° 4 32 25 12 
Sarurn) rom | 99 80 223870 f1g7802 | unkn. flag 158 13 14 42 4 16 18 5 6 1g 22 4 I4 : 
our ‘Tables, 5 De ba Gaile, 19 7 af 0 \ 


Mott ot the shove Diterences of Propertions arife trom the Difference of the Sun's Parallax, taken JO}, TT, Fad, or more “a cents uf 
Degree, (under 16%) which will be truly determined, toa 500 Part of the whole, on Muy 26, 1761, when Menus will tranfit the Sun's Dif 
The Differcuce of Proportion in the Revolutions of the fame Rodies, their Places and Potuts of Paffages in Relpeet of Time, is owing te 
greater or left Accuracy of Inflrnments, and alfo Diligence and Ability of the Obfervers.. Much Improvement herein is expe@ed from the ac curate, 
Obfervation of the Difenverer of the Aberration of Light, our prefent Afronomer Royal, Vir. Bradley. 

# yt Each Satehite’s Motion as fien from the Sun, being compounded of its own proper Motion, and that of its Prinary, two Smite of Re- 
yolutons rautt be difanguifhed among them 5 the one aman being the ‘Time the Satellite takes in deferibing 460°, fern from the Primary | 
Center; the other Syaediecal, being the ‘Time the Satelite takes in returning tothe fame Phafe, or Afpedt, in Refpedh of the Sun, The Synodn at 

rexceeds thi perrodival Revolution by the ‘Time tne Satellite fpends in manning over an Are of ita Orbit fimilar to that run over by! ‘| 


therefo [ by ; 
Primary iw Une Time of the Sateflite’s periodical Revolution, 


A 


and NAVIGATOR. : 9 


A ‘TABLE for reducing Fudian 
Years to Days, and the contrary, 
———— 


A TABLE thewing, at Sight, che Numazr or Days, fromthe 1h of January to 
any Month-Day of the Year following in a common or Leap Year. 


L ; i " 
Year. Yerr | Jan. | Feb. | Mar. } Apr. May June July JAug. FSulian Julian 

‘M.D1[M. D*{|No D# |NoDs |NoDsINo Ds|No Ds NoDs |NoDs|INoDs Years. Days. Years Days. 
a ° z 32 60 ot | ize | as2 | 182 | 273 x 7 365, Goo} 219150 
2 r 2 33 6x 92 | 123 | 353 | x83 J 214 2 ae yoo] 255675 
3 2, 3 3¢ 62 93 | 323 | I5q | 2184 [ 215 * 3 3095 8c0f 292200 
4 3. 4 35 63 94 | 124] 15 185 | 216 4 1461 GOO] 328725 
3 4 5 36 64 95_{_225 | 156 | 186 | 217 8 2922 rocco} 365250 
6 5 6 37 65 96 | 126 | x57 | 187 | 218 2 4.383 zooc| 730500 
7 6 7 33 66 97 | 127 | 158 | 388 | 219 16 5844] 3000 1095750 
} 8 7 3 39 67 98 | 128 | 159 | 189 | 220 20 73°05] goccl 1461c00 
9 8 9 | 40 | 68 99 | 129 | t60 | 190 | 221 24 8766{  scco} 1826250 
i To 9 ro 41 69 Yoo }_330 f x61 | x91 | 222 28 1o2z27 600c[ 21915C0 
ISCO 
! 3e 31688 N.&, There being 
3 ee 1461 Days in every 
4° a4 1S 4. Fulian Years, when 
44 1007 Moither the 1ft, 2d, or 

48 17532 


3d [marked with  ] 
52 18993]is Biflextile, or Leap’ 
56 204541Year, one Day muft 
60 243915]be added to the Days 
64 23376}in the Right-Hand 
68 248371Column, for the true 
72 26298 Number of Days, in 
& Succeffion from the 
7 27759 . : 
80 29220 1ft Year, as is evi- 
84 40683 dent by the 3 firft 
Numbers fet down, 


$8 
aorae lof 365 Days, in each 
92 | 33603} vear, 
| 96 | 35064 
b Je) 30525 


, fo 3x 30 «(TT gn go 121 TT “32 | rz | 24.5 40° | 146100 
500 { 182625 


3! gt 152 213 1 244 
armrest: OE} 2 


EXAMPLE I 


To find the Number of Days from January 1, to Oftober 31, following, in a common aud alfo Leap-Year ? 
Days. 


‘ ri “4 in the Yea 
Againft 31 in Month-Day Columns ; in LeaYear™ : "t Column you find under 04, i joy i reqd, 


~Consta. Afterthe 13 Y"), 1461 
Days are added for cach 4 Y's, from 
the 1 4 Y's, continually, as far as 1c 
Yrs ; then 36525 Daysfor roo Y's are 
continually added to the Days for the laft 
hundred Years. 

Arithmetically. 

Multiply the No. of Yulian Yrs by 
365 Ds, and to the Produd? add the Quo- 
tient of thofe Yrs divided by 4, and the 
Sum will be the Ds in thofe Yr1, when 
the 4th fromthe rft is a Leap-Year. 

But if the rft, 2d, or 3d is a Leap-Yr, 
then a Day mutt be added to the faid Sum 
for the exaét No, of Days required, 

Ex. To find the Number of Days in 1 
Years, the famous Eclipfe-Veriod ? 
365Ds 

18 Years 


EXAMPLE IL 


To find the Number of Days from the Uff of January, to the 23d of F cbruary, ina common or Leap-Year ? 


Againf 23 in the firft Month-Day Column (ferving fi i 
h gtor Fanuary and Feb in common and Leap- 
Years) you find under February 54 Days, for Bonk Years, Boe ioe ie 


N. B. The above Table is firft made according to the common Year, i i 
¢ » OF Fir’ Column, ferving equal! 
January and Feérwary in common and Leap Years. And therefore a Day’s Plate advanced Sn Secon 
bre ferves for Leap-Year, after February (of 29 Days) by adding a Day to that Month. 
Ye ence, the Reafon for our adding a Day's Motion to the Epochas, or Places, for the Beginning of Leap 
cars, to make them correfpond with Places for Sanuary 1%, at Noon. For thus contrived, you fee the 


x) } +. Ds, . 
fi * julien cane the Day's Difference between Old and New Stile do not take Place till February the 29th 


Sum 6674 Days required, 
when 3dorqth Y", fr. 1 isa Leap-Yr. 
bue 6675 Days, 
when sft or ad Y*. from rit is Leap-Y?. 
223 Lunations = 6585108 7h 43m 208, 
Yro, Rey. 
_ § r8Y8 rrd4z7hggmaos 3 4 pp-yr 
=218 107 43 20 ¥ 
For 16 ¥re =< 5844 Days 
ayre 770k 
65,74, and 6675 
Gc8s5.. E585 
190 Ds, 


i 


ivan 


130 
nn en ral te 
Y SoLar YEARS. {| Soar Years. [ Gregorian 
JORIRN PEASE our. Mayer. ' YEARS. 


‘EQUATION 


of julian Years. |jof Julian Years. 


Years. | Days. 58485424019! 5h48%5 12 YT. 6h gm 24° 26% 35f° 
| Days. {H(M,S “Days. [ ; Days. Days. 5 H[M)$ |] Days. HiMis- 
*y 6 a8l55 Seder +. a ere +. 0]20}30 
*2 ee: Handred ee He. . [rilgzao lia - - | olay oc 
#3 1095 Years +. He. . ziz6lag [ee (Tf aig 
4 1461 —i ob — Ol44{2zt [[— « - of 6143 
8 2922 of them, + — ms n+ + | 04t3)26 
2 28 = N°. of as —...f 2 me. e | Of201I6 
16 eae Days new]|] +. —.-+)2 — oe | 0f26)53 
a0 7305 is forward +. —-+ +43 — ee | 0133135 
40 14610 of old + — ee 7 “se Ty Zit 
60 21Q9tS! Style. ae — - WT) it4 ~— ee M4 O47 
Bel 245229} : as se Verges +. — 2. [4 —.. | 2[14)2 
io é =r) + Lo] siya += | ates 
200 73059] 1 —~ 2 + +... "él + | 8)35)57 
300) 109575 ' 2 —~ 3 + +... it _— S)23'5s} 
aro 14170 3 — 3 + emer ee tO ee (EUS 
Oo} prab2s’ 3 -— 4 + a mee [13159153 
219150 4 — 5 + +t. .1 9 —e- 16147/51 . 
Goo) 255975 5 ame + ee Ls ar FDS HS 
‘ Sool 292209 6 ~— 6 + —.. a: am ee 422/25 ]8 f 
goo) 428725 6 Se of + mies a} 4d pees atthe fo 
“Toou}” 365250! — 8 + Sen a! — | 3}5 953): 
2oco} 730500 — 15 + 13 — 2+ 19 a2 F595 
300C} 1095750 — 23 + iy — 1. ef 2 — 3 if iy Kj 
4ooo] 1461000 ~— 30 + 26 —. 6 [19 — 4 |F5ps)e 
gooc| 1826250 — 38 + 32 ss Bd SIE) 5 
6o000| 2191500 — 45 + 39 — 6 23)58) 
gous} 2556750 — 53 + 4s —~ @g 3458" 
8coo| 2922000° — 60 + 52 — 9 | 7575 
goco| 3287250 — 68 + 58 — TO [157 
10000! 3652500 {— 76 |23'51!20ll— 77 — 75 + 65 rr Urs hs 74 
nage The above Equations 
* When 1, 2, or 3d pes rare aoe to pee en to he Blatt to be applicd oui Example, Example. 
” is Biffextile FY of Julian Years In ‘olumn, for uations to} |in ju, or in the 2 
ie eee - my Be ae is “the me Number of Solar be-applicd to} cane No of Syderl ro.) To find the Diffe- To find the Dift 
i Days of Ju- rence beraveen 250 || rence bchaveen 34% 


Example. 
Example. To fird the Number of Days in 673 Solar 
Years ? 
To fiad the Number of Yrs. Ju, Days Eqred h ms 


Days in 673 Years Jue Agt. 600.4. 219159 ++ 4 14 52 17 


lian, and alfo fame Num-; Go.+ 2191S +e OL § 14 
ber of Years Grecorian, TZ. 4383-070 213° 3 
id Year boing Leape ree 365-4 0 5 48 55 
Pear: ad Year Bifl.. «ee Lev 1 09 8 O 
Juyrs pe | bres aaa ea ria i SC 
Agt. 600. 219150) ¥8.J%. 673 » + 245814 + 6 —~ 5 22 21 39 
60 BINS a eg a 

2 4333! — 5 22h 21m 398 
1. 305 Set ne ee ee — 

gd Vr, Bi. 4 g|SohV.G736+245808 1 38 22 


Days required. 
224.4814 And the fame Method for Mayer's Equa- 
ei D5, seq? tong. 
Saimin N. Be The above Equations being made 
50 DIR — s: fromthe gd Column of Days when 14, 2d, 
eae ellor gd Year in Rigextir, and 1 Day adds to 
5 244804 Julian Yeara, ond fubtracta from Equations, 
Days seqd you maty find the Days to any Number of 
‘Soh Yeas fien the Equations, aa they 
hand for a Day let of Julian Years; a- 
mounting, borh Ways to the fame. 


V.Ju. 6f73. 
1 . 


V.G1, 474 


EQUATION|, Equation 
of Julian 


Years, 


for Days of 
Gregorian 
Years. 


a 
Day lefs muft 
be fubtraé- 
ed. 


EQUATION 


Sydereal Years. 


of Julian Years. 


Ex. To find the Num- 
ber of Days in 673 Sy~ 
dereal Years, 


Yis.JucEgd hom 
Agt.600-+3 22 4 26 


Go+o 9 24 27 
wzto 1% 52 53 
ito 6 9 24 


J.¥.2739-4 15 31 30 
Ds, 245813 Oo GO © 
found before, 


y' hm 
Dif. 245808 8 
in 2.73 Solar Years, req4. 
NN. B. ‘The Equations 
—f- fhew how much 
the Solar and Sydereal 
Years refpettively  re- 
treat oy advance in the 
Month-daya of the Yra, 
‘fulians; Ov — and - 
thew how much the 
Month-day by each Ac. 
count in forvvard or back 
of the Month-day by the 
[wiian Account, 


oi] 


Gregorian greater 
and lefs than So- 
lar Years. 


28 soils many ‘Years So- 
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Sydereal greater 
and lefs than So- 
dar Years. 


SE a ra uaEaRS wemeenearal 
20™ 29*4oth 16fo 


Years Sydexest at 
Solar ? 


Gregorian aud Solar 
Years ? 


y.Gr, h ms [[S.¥r3,d hom * 
200 + 11 2 34 [1g000—3 Tr 59 1 
40 — 7 23 29] goo—orr)l a 

8 —~ 1 28 42 ——— 

2 4+ 11 37 4g fizqoo—3 23 11! 
et da ho, Cr 
250 +f 13 48 x2 {IIe in 3400 » ‘ 

Ho. &c. {Creal than in asm), 


more in 250 Years|{ny Solar Years. 


Gregorian than in 
So for the Ryh 
lar, required. 


So for the Ref. 


od NAVIGATOR; , 13r 


Of the PRECESSION of te EQUINOXES, 


Six Isaac Newron (Prop. 39. B. 3. of the Principia) by a Deduétion from the Principles of Gravity, (contrary to the Simpfonian Hy-f: 
pothefis) demonftrates, that the annua/ Regrefs of the Equinoxes, would be 9” 56” soiv, at a mean Rate, in a efreular Orbit, if the Plane off; 


the Eguator, and Eelipric coincided. But, becaufe they are inclined to one another inan Angle of about 23° 30’, this Recefiton of Motion 
muft be diminifhed in the-Proportion of the Sine Complement of 23° to Radius, 


the Annual Preceffion of the Eguinoxes arifing from the Aétion of the Sun only, 
But, the Force of the Joon to move the Sea (and confequently Eguinoxes) to that Force of the Sun is proved (Prop. 37. B. 3.) to be as 
44815 to ry whence 1: 4,4815 2: 9” 7” 20iv: 40” 52” cziv. “The Preceffion of the Equinoxes from the Aétion of the Moon ; and the 
Sum of this and the other Preceffion is 50” o” 32iv for the Mean annual Preceffion of the Eguinoxes, by the joint A@tions of the Moon and]! 
Sun on the Earth, to move the Eguinoxes ; fuppofing the Height of the Earth at the Equator to exceed the Height at the Poles by 17% Miles | 
only. Ifthe Height of the Earth at the Equator excceds the Height at the Poles by more than 17! Miles, the terreftrial Matter will be more }! 


rare near the Surface, than at’ the Center of the Earth 3 and the Preceffion of the Equinoxes will be increafed by the greater Excefs of Height, 
and diminifbed by the greater Rarity of Matter, 


' 
or a8 91706 to 100000, reducing it to 9” 7” 2oivy which is f: 


Year Long. Pleiades. Year Long. 1 & Aries: 
In 294 before Chrift o8 29° 54! oO” Timscharis, In i601 « » . 09 270 36¢ 50% Tycho Brabe, 
1727 fince Chrift 1 26 10 58 SeeSherborne, ps 120 Wing, 31700 6 6 «© 0 28 59 20 Flamflecd, 
_ + 560 
— =~ [p. 56 eee 
Y's 2021 Diftance. o 28 16 58 Dif, Motion, Years 99 Diftance. 1 22 30 Dif. Motion. 
Whence 50" 22” 48iv Mean Annual Preceffion, Whence, 50” exaétly Mean Annual Pracelfion. 


But the celebrated Dr. Bradky, our Afronomer Royal, has, with great Diligence and Judgment, accurately determined the Quantity of 
this variable Preceffion through an intire Revolution of the Moon’s Node, (performed in 18 Years, 11 Days, 7 Hours and 45 Minutes) on which 
its ?ariation, as well as that of the Ecliptre Obliguity depends: Being both at a Mean in 38 Long tude of the Aede, and at their greateft and 
leaft Quantities in o and 65 Longitude thereof, refpectively. See Labie, p. 33: ; : 

The famous Mr, Mayer, of Gottingen, in his Affronomtcal Tables, determanes trom the Paris Obfervations, the mean Equinodtial Prisceficn to be 
10 24/ 20” for 100 Fulian Years, which is at the A’ean Rate of 50” 36” a Year. But from Dr. Bradiey’s more accurate Obfervations we 
find it to be 10 24’ 10” only, in 100 Gulian Yeais, or 50” 30”, a Year that the Freed Stars go forward of the Lquinox, ata Mean Rate, 
or which comes to the fame Thing, that the Equinox recedes from the Fixed Stars, in thofe Times, refpectively. 

The renoruned T. Simpfon phyfically finds, on antincwtonian Principles, the Quantity of Preceffion (fuppofing uniform Denfity of the Earth) 
to be 21” 7” by the Sun’s Force only, (inftead of 9” 7” 20iv) which he artificially deducts from 5,0”, the Piecefion, from Newtonian Princizles, 
A by the Sun and Maon’s Force, and fo determines the Preceffion by the Moon's Force, to bide Miftake, explode Netotonian, and eftablith Simp - 
Lfoxian Reafoning, See p. 33. Mife. TraTs. 


fj ¥ . 
AOS the Procression of the Aphelions azd Nodes of the Orbits of the Planets, in Refpe& of the Fixev Stars, 
; and of the Progreffion of the ApueLion of the Easth’s Orbit. 


.Srr Isaac Newton (Prop. 14. B. 3+) proves (from Prop. 13. B. x.) that the Aphelions of Planetary Orbits are immoveable, ac cre 
ikewife the P/anes of thofe Orbits, by Prep. 1, fame Book, (‘That if the Planes are fixed, fo mut the Nodes) except fo fay as trv mav be 
ditturbed and fuffer fome Inequalities by the mutual Aéticns of the Planets and Comets, in their. Revolutions, upon-one another; which, how- 
ver, produce but fmall Motions and Inequalities, 

That the Fixed Stars are immoveable, becaufe they keep the fame Pofitions to the Aphelions and Nodes of the Planets, 

. That fince thefe Stars are liable to no fenfible Parallax, from the annual Motion of the Earth ; they can have no Force on our Sy/im; be- 
aufe of their immenfe Diftances. 
ipo Phat, if they had any Efeét upon the Bodies of our Syfem, yet, by their being difperfed every where round the Heavens, their contrary At- 
gtractions would deftroy their Mutual Ations, by Prep. 7o. B. 1. ; 

That, fince the P/anets near the Sun, (Mercury, Venus, the Earth, and Mars) are fo finall, that they cannot a& but with little Force on 
each other, therefore their Apbelions and Nodes mutt remain fixed, except fo far as they are difturbed by the Aétions of Jupiter, (the greatett of 

all the Planets) Saturn, and the higher Bodies. Whence, we find, by the Técory of Gravity, that the Apbelions of the lower Planets move a 
little in Confeguentiay or according to a following Order of Signs, in ref{peét of the Ivxed Stars. 

mm = =6‘That this Motion of the Aphelions of the Planets is in the Scfguiplicate Ratio, or one and half Power (betwixt the fimple and duplicate 
Ratios) of their feveral Diflances from the Sun, 

That, if the dpbeticn of Mars, in an 100 Yulian Years, is carried 33! 20” forward in refpeet of the Fixed Stars, 
of Venus, and of Mercury, according to the faid Sefquiplicate Proportion, will, in an 100 Fulian Years, 
4 16”, refpectively. 

Now, to 19 24! 20/7 Mayer’s Motion of the Fixed Stars beyond the Equinox, 

Add. 17 40° Sir Tfaac Newton's. Motion of the Earth’s Apogee beyond them, 


es 


the Aphelions of the Earth, 
move forward 17! go”, 10! 53”, and 


in 100 Fultan Yoarse 
Sum x 42 © Mation of the Earth’s Apoges, beyond the Equinox, 
But,- to ye 24/ 10/4 Dr, Bradley's Sydereal Motion, beyond the Lguinox, 
Add 17 40 Sir Tfaac Newton's Apogeon Progrefion beyond the Stars, 
Sum 3 41 s0 Motion of the CGor@'’sa : beyond the Equi 
| § Apogee beyond the Equinox, 
And, to 10 237 tol” Dr. Halley's Motion of Ks forward 
Add 17 40) Sir Ifaac Mavton’s Apogeon Progreffion beyond them, 
Sum x 41 0 Motion of the © or ©’s Apogeon from Equinox, 
1 4 7 20% Dr, Halley's Motion of Apogee forthe fame ‘Lime, See Ais Tables, 
But, aa neither of thefe Quantities tre found to agree with Obfervation, we have fettled the mean Motion of ©'s Apogee at 19, 42’ 40” from 
the Equinox In 100 Yeara; being go” more than by the Theory of Gravity, which Sir aac always refers to Obfervation, aa the Proof at Theor ys 
Jn the Hung of Mipparchus, 140 Years before Chriff, the Sun's Apogee was in 50 307 Ty 1884 Years, fince which ‘Time in 1744, it has ade 
ae 33° to the Coles, which is at the mean Rate of 43” yearly 5 asthe Intervals of fome other Obfervations, looltly taken, afcertain, 
uta Mean being taken of the Quantities deduced from feveral remote Obfervations thews the Motion of the Sun's Alpoger to bey as we have 


before determined it, 61” go”, a Year: fo fall a Motion of the Earth's Aphelion, in refpeét of the Stara, diftinguifhed from the Preceffion 
‘al the Kauinow, being h val Lever of Gravity only, 


tpt ep yee neunegeseae eee, 
Ss F 


in 100 Fulian Years, 


in 100 Julian Years. 


ard to determing by the py 
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Of the Inequauiries of the Eartu’s Motions, casfed by the Gravitation of the Moon. 


_ Whence are produced the Preceffion of the Equinoxes, Nutatior, and different Motion of the Earth's Axis; and alfo Change of the Ectiptic Ol- 


tigutty. 
IF the Earth had no Moon, it would only be impreffed with a Central Force towards the Sun. But being attended with a Moon, gravitating 
towards it, the Earth’s Motion, round the Sun, is thereby changed and accelerated from the Moon's Reaé?ion, when the Moon is retarded, and 


the contrary. 

Thefe Inequalities, in the Earth's Motion, are infenfible, in refpeét of the Sun, whofe apparent Motions are ever equal, and in contrary Di- 
re€tion to the rea/ Motions of the Earth. The Moon's Vicinity to us-is the Reafon of thefe Inequalities being feen from the Earth, For, if, 
the Moon went round the Sun atthe fame Diffance, and in like Manner, ae it goes about the Earth, the Inequalities ften from the Earth would 
then appear, at leaft, 275 Times lefs than they appear at prefent. And the Moon's greateft Inequality, 2° 41’, caufed by her Combination of 


Gravity towards the Sun and Earth, would then appear not above 35%, very difficult to be obferved. Befides, the Inequalities, caufed by the 
)» in the ©'s Motion, cannot be near fo confiderable as the Inequalities of the Moon’s Motion ; becaufe the Earth is about 50 Times bigger 
than the ) ; and therefore the Inequalities caufed in the ©’s Motions, by the Gravitation of the Moon, will be almoft imperceptible with re- 
gard to the Sun, and confequently the reciprocal Gravitations of the Earth and Moon, can no more affeét the Computation of the true Place of 
the Earth, teen from the Sun, (or of the Sun's true Place feen from the Earth) than if the Earth had no ), or Satellite. 

Neverthelefs, The Moon’s Gravitation towards the Earth, aéting on the Earth’s Spheroidal Figure, produce two very fenfible Effects. The one 
the ebbing and flowing of the Tide; the other a Variation of the Planes of the Ecliptic and Equator: caufing the Interfections of thofe Planes, 
and confequently Pornts of the Equinoxes, to move retrograde. 

For, the Moon’s Orbit being inclined about 5° 9/ to the Ecliptic, and its afcending § making a Revolution in about 18 Years, through 
the Signs of the Ecliptic, it follows, that the Inclination of the Moon’s Orbit is continually changing its Pofition with the terreffrial Equator, 
When the Moon's afcending €Q cofncides with the firft Point of Aries, which is the afcending Node of the Equator, then the Inclination of the 
Moon’s Orbit to the Plane of the Equator will be the Sum of 50K? and 23° == 2892; but when the afcending Node meets with the firt 
Point of Lréra, or defcending Node of the Equator, then the Moon's Orbit will be inclined to the Earth’s Equator by only the Difference of| 
23° and sch == 184. Therefore the Inclination of the Moon’s Orbit tothe Plane of the Ecliptic, increafes, in about g Years, from 1894 
to 28%; and decreafes from 28°2 to 183 in about 9 Years, more ; when a Revolution of the Moon’s Node is compleated. 

Were the Earth an bomogencous Sphere, its central Force towards the Sum and Moon would’ caufe no Change in the Pofition of its Axis, on 
which it 1evolves: But its Figure being a flateed Sphere next its-Poles (refembling a Spheroid generated by the Rotation of an Ellipfis on its 
lefs Axis) its Matter is raifed or accumulated about the Equator, whereon the Sun and Moon aéting obliquely, its Eguinoxes are. made to re- 


trograde, and its Ecliptic Obliquity drawn to a nearer and nearer Coincidence with the Equator: befides having a periodical Variation with the 


Moon's Node. 
For, fuppofe the Excefe of the Spheroidal Matter, above the Spherical, to be colleéted about the Earth's Equator into a Ring, adhering to the 


Plane of the globular Earth, infcribed in the Spheroidal one, the two Points where this Ring interfeéts the Plane of the Ecliptic, or the two 
terreftrial Medes, are the Points of Aricsand Liéra. Let all the Particles of Matter, of which the faid protuberant Ring is compofed, be confider- 
ed as fo many little Moons, (Sze Newtonian Princip. B. 1. Prop. Ixvi. Cor. 20.) revolving about the Earth in the fame Space of Time as the 
Points of its Surface revoives, viz. in2gh 56m 43; then the fuppofed Ring of Moons will be affected by 3 Central Forces of Gravity. 

The 1f infinitely great in refpect of the otber tevo, is tke Gravity towards the Earth's Centers 


The 2d is their Gravitation towards the real Moon, in the Heavens. 
' The 3d their Gravitation towards the Sun, the weakeft of the three Forces; the Sun being-vaftly farther from the Earth than the Earth is from 


‘the Moon. 2 
By combining the rft of thefe Forces with each of the other, it follows, 
That the Nodes of the Ring. muft always tend to move retrograde, and therefore the Line where the Planes of the terrefrial Equator and Ecliptic 


tnterf2e, muft ae tend to move retrograde; caufing a Preceffion of the Points of the Equinoxes. 

Now, becaufe the Plane of the Eé/ipric, wherein the Sun is fituated, always makes an Z of about 23°% with the Plane of the Equator, it 
follows, that the Quantity of the Prece(fion of the Equinoxes, refulting from the combined Gravitation of the aforefaid Ring, about the Earth, 
and its Gravitation towards the Sun, isapparently egue/ at each of the ©’s periodical Revolutions: Sir Jfaac Newton making it 9” 7” ‘2oiv, ari- 
fing from the Force of the Sun only. 

But the Inclination of the })’s Orbit to the Plane of the Equator,, being fometimes 18°4, and at other Times 28°2, the Retrogradation on 
the Nodes of the faid Ring, or Preceffion.of the Equinores, from the Ring's combined Gravity towards the Earth and’ Moon, mutt vary in 
Quantity: being greateft when the 4 of Inclination is greateft, and the contrary.. Hence, The Preceffion of tke Eguinoxes, from thefe tw: 
Caufes, varies during #.Period of about.18 -Years; being greateft, or about 58” in a Year, when the ))'s afcending & is in cy’, and lcaft, oF 
about 3” in a Year, when her Node is ines. The mean Preceffionis about 50” in a Year, when the Moon's Node is in g5 or bf. 

Hence, itappears, that the Inclination of the faid Ring, and confequently of the Plane of the Ecliptic to that of the Equator, muft be fub- 
jeét toa pericdical Variation : Their Variation from the Sun's Action being too fmall for Obfervation. But the Variations from the Moon’! 
Aétion are apparent. For, the Odviguity of the Ecliptic is obferved ta be fenfibly greater, tuben the Moon's afcending Q is in op, and fenfibly lif 


coben in the oppofite Sign of 2, 


Ruves for determining the Quantity of Precesston, Nurarion, and Cuances, thereby, of DECLINATION, 
and Ricut Ascension, in refpect of the Stars. According to Table, p. 33. 


T> find the prefent Equation of Puxcess1on ? 
wis Rad, is to Sine §3"s Diftance from the ncareff EquinoGial Point, fo is the greateft' Equation of Preceffion to the prefent Equation, fought 
en in 


‘To be added to the Mean Preceffion when the afcending &3 ) is in any of the 6 Southern Signs, but to be fubtraéted therefrom, w 


any of the 6 Northern Signs, F 
N. ft. ‘The Decreate of Inclination of the Equator to the Ecliptic, from the & in the Beginning of 9, is propostional to the verfed Sine off 


che Node'a prefent Diftance, from yw. 
Whence, the faid Inclination will be in its mean Quantity when the Q is in the Solfice of om or YP. Confequently, the Difference hetwete 


{the Mean and true Inclination will be, as the Difference between the verfed Since of the §3"s prefent Diftance from 9, and the verfed Sine 0 


gue, Lhat is, As Cofine of Node's Diftance from yw. Therefore, 
‘ppt rasan gare yay AP yA e-paper PaO ST 


% 
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RULES for determining the QUANTITY of PRECESSION, NUTATION, &'c. 


To find the Nutation at any Time ? . rash ” ; 
‘As Radius is to the Cofine of the Node’s Diflance from the neareft Equinoftial Point, fo is the greate# Nutation (or Equation of Ecliptic Obliguity) 
¢ Nutation, 
"tro be added to the Mean Obliquity of the Ecliptic when the Node is in any of the 6 afcending Signs Vf. 2%) Xs Ps Bs I, but to 
be fubrraticd therefrom, when the Node is any of the 6 defcending Signs #5, Qls M2, ee» HM Lf: 


Yo find the Cuancy of a Star’s Dect inaTi0n and Right Afcenfion, arifing from the Nutatien of the Earth's Axis? . 

At Radius is to the Sine of the Star’s Right Ajcenfion, fo is the Nutation (or given Change of the Equator’s Inclination to the Ecliptic) to the 
Change of the Stars Declination caufed by that Nutation. And, At Cotang. of the Star's Declination is ta the Cofine of its Right Afcenfion, fo is 
the Nutation in the Table, to the Change of the Star's Right Afcenfion anfwerablee ‘ 


To find the CHANGE Of the Star's DectinaTion and Right Afcenfion, arifing from the Precefion of the Equinox ? 

As Cofecant of Obliguity of the Ecliptic is to the Cofine of the Star's Right Afcenfion, fo is the Preceffion of the Equinow (or Change of the 
Star’s Longitude) to the Change of the Star's Declination caufed by Preceffion, And, 4s the Cofine of the Star's Declination is to the Cotang, 
of the Angie of Pofition, fois the Change of Declination (found by the latt Proportion} to the Change of the Right Afcenfion, anfwerable. Which 
Changes of Declination and Right Afcenfion are additive or fubtraGive according to the Nature of the Declination and Right Afcenfion, 

which they vary, 

oe B, When the Preceffion, in the fecond foregoing Cafe, amounts to fome Minutes, the Mean Right Afcenfion muft be ufed at the Middle 
of the Interval to make the Conclufion exaét. For ‘though the given Right Afcenfion of the Interval may be fufficient for the Purpofe in com- 
mon Cafes, without the Trouble of a Computation for the middle Time, yet where the greateft Accuracy is required, the Operation ‘mutt be 
repeated ;. or the mean Refult taken of a Number of Operations. Sec Mifc. Tratts. . 
. ta Afimall Motion of Nutation and Preceffion (fee the faid Traéts) arifes from the Moon’s Declination, The greatcft Quantity of which is to the 
greatef Quantity of that depending on the Sun, in a Ratio compounded of the Ratio of the Denfities of the two Bodies, that of their periodic Times, 
and that of the Sines of the Inclination of their refpettive Orbits to the Plane of the Equator, nearly ; amounting in no Circumftance to more than 
L of a Second. And, there is another Nutation and Preceffion arifing from more than all that have been confidered by the fame celebrated Au- 
thor ; being the mean Refult of a Number of Operations, to be explained farther on. 


OBLIQUITY of the ECLIPTIC. 


To determine the Onrrquity of the Eerrrric with the Equator, from OsservATion. 
It is always equal to the Sun’s greateft Declination, in either of. the Tropics. Therefore, 


RULE I. The Difference taken betqween the Sun's Meridian Altitude, on either Day of the Solftice, and the Height of the carleftial Equator at 
ENA the Place of Obfervation, willbe nearly equal to the Sun’s greate Declination, or Obliquity of the Ecliptic, required. 


if RULE YN, The Sun's Meridian Abitude being taken, at each Tropic, or Solftice, ths Difference of thefe two Altitudes will be correctly equal 
to the Diftance of the tavo Tropics ; she half of subich Diftance will be the true Diftance of each Tropic from the Equator, correéily equal so the 
sm Ecliptic Obliquity, required. 
7 EXAMPLES. 


af Obfervation. The Sun’s Meridian Altitude at the Winter So/fice, 1743, obferved at Paris 2 5 + + «@ «© x79 40% 9% 
By Page 2. Height of the celeftial Equator, at Paris, (Lat. being 48° 50/ 10”) . . . a ° ° « 4% g 50 


—enereeam 
: Ecliptie Obliquity, »ear/y, The Difference 23° 2 
ad Obfervaticn,. The Sun's Meridian Altitude, at the Summer Solfice, 1744, obferved % Paris i: ° . ’ @ 7 z 
: Height of the Equator at Paris, as before . . ° . * 4% 9 50 
i eae ; Eclipti¢ Obliquity, nearly, The Diff. 23°27 2 
Or, sft Meridian Altitude 37°40’ 9%—‘y . ee "Bormer Diff. : ma 33 4 ms 
ad Meridian Altitude 64 37 17 ————— 
oo : ate: Sum .+ 46 57 10 
Diff, 46 57 1x0 - Mean Ecliptic Obliquity, corre?lye  ¢ . . » Half. .23 28 35 
%. TheEcle,Oby. 23 28 35» sorreétly, as before. From the Mean of two Operations only. 


_N.B. This Mean Quantity of the Ecliptic Obliquity is found to decreafe lefs than x Mins of a Degree in a Century, d¢fides having a periodital: Yaa 
riation of 18", in a Revolution of the Moon's 8s varying from its tte Obliquity 23° 28! Or, the D's 8B being ings, fe a42- a8! 33”, its 
Leaft, the § in wa: 5 and fo by Rotation of the Nodes Longitude, according to Tabley p. 33+ 
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Of th MEAS UR E of TIME, 


The SyDEREAL and Souar Dar. 


: "TEE Rotation of the Earth, on its own 4xis to the Left, or Eafterly, being sniform, (caufing an apparent uniform 
Revolution of the fixed Stars, about the Earth, to the Right, or Wefterly) is the equal. Meafure of Time. 
: For, the Diameter of the Earth’s Orbit being but a Poizt in Proportion to the immenfe Diftance of the fixed Stars, 
their. Pofition cannot be altered to us by any other Motion of the Earth than that of its Rotation on its own xis, 
except a {mall apparent Change caufed by the progreflive Motion of Light, and of the Earth in, its, Orbit, 
‘And therefore the rea/ Rotation Eafterly of the fame Point, or Meridian of the Earth, to the fame fixed: Point in the 
eavens, (or the apparent Revolution, Wefterly, of the fame jixed Star, to the fame Spot, or Meridian, of the 
ah through an entire Revolution, is afayays the equal Meafure of what is called the Sydereal Day. 
But, the Earth having an accelerated or retarded Motion, through its Orbit, to the Left, round the Suz, and a 
Rotation the fame Way, or to the Left, onits 4xis, caufes an apparent Motion of the Suntothe Right. The Interval 
of thefe two Motions (real or ajparent ) at the Sun's next Return to the fame Meridian, is what the d/ronomérs call the 
Aftronomical, or mean Solar Day, which they make to begin and end at Noon. For if they reckoned it to begin and 
end from and to any other Time of the Day, (as fromand to Mornivg or Evening) the Inequalities of the folar Days| 
avould be much greater, on Account of the Jucreafe and Decreafe of artificial Days. And the Sun being the digger 
‘Light, and the Stars revolving in Succeffion through the Year, the folar Day, for that Reafon, is found more conve- 
nient than the /jaercal, for the common Meafure of Time. 

If the Sun had no other apparent Motion than that of its diurnal Revolution round the Earth, it would, every Day, 
appear to defcribe the fame Parallel, through the Heavens, (from Rifing to Setting) and be accompanied with the 
fame fixed Stars at its Return to the fame Meridian. But by the Earth’s Progreffion in its Orbit, as before deferibed, 
the Sun, every Day, appears to be removed as much to the Left, or Eaftward, of the Sun’s Place on the former Day, 
‘as the Earth Has really moved the fame Way, in the oppofite Part of the Orbit or Ecliptic. ‘Arid therefore, apparently, 
the Sun returns to the fame Meridian-each Day, about 59/ 8” (the Earth's mean diurnal Motion in right Afcenfion) later 
than on the former Day, or Return of the fame fixed Star to the fame Meridian. For the Stars appear to advance, 
each Day, about 59/ 8", (or {5 Part ofa Revolution) of the Sun. 

Hence 1 mean aftronomical or folar Day is meafured by the Su of 1 Revolution of the Earth on its 4xis, and 
1_ Part of another Revolution, = 365° + 59’ 87, OR 


yor 
' 4n ASTRONOMICAL or SOLAR DAY, at att Times, 


Is accurately meafured by the Sum of 360° of the Equator,, and an Arc of the Equator correfpondent to the Are of the elliptic 
; “Orbit, deferibed by the Earih (or Sun apparently) ia that Day, i. e. 360° + Dif. R, A. tn that Day. 

For, when the Earth has defcribed a Revolution of 3608 to the fixed Stars, on its own Axis, it mutt ftill revolve to 
the Leff, that Day, as much as its aanual Departurein R. A. the’ /ame Hay in its Orbit, to bring the Meridian of the 
Earth under the Sun; then apparently removed to the Left, or Eaftward, as much.as the Earth has advanced in the 
contrary Part of her elliptic Orbit. ~ 3 : 

The like is alfo evident by.the apparent. Motion of the Sun and Stars exhibited on the cal-ftial Globes. 

Therefore, if a. fixed Star comes to-the Meridian with the Sun, at Noon, the fame fixed-Siar, after one Montiror 
qt; of a Year, will come tothe fame Meridian exactly 3’; of 24 Hours, or 2 Hours, /ooner, and fo, in Proportion, 
for any Number of Monthsafter. In6 Months, or Half a Year, it will come to the Meridian at Midnight, 12 Hours 
‘| preceding the Sun; and in'365 Days, being almoft a folar Year, it will come to the Meridian about one Day fooner, 
‘lor nearly..return to it again with the Sun; in which lait Jiterva:, the fame fixed Star will: have return’ to the] 
Meridian about: 366 Times, or made nearly that Number of Revolutions to 365 Returns to the Meridian, or 
Revolutions, of the Sun s. 

H 565: Days 2. h cGM 4% eGth af e6fl, Ege, = Ti f 1 Revoluti aa 

lence, “266 Rov’, = 23" 5 3° 5 3 56", &c. = Time of 1 Revolution of the Zarth or fixed Stari . 


‘Tbeing nearly the Quantity of the Sydereal Day, in mean folar Time, but notcorredtly, See. Fergufon's djironony 
(P. 95, 96) erroncoufly making 366 Sydercal Revolutions, exactly, in 365 folar Days. 
vr The afove Computation does not confider the Karth’s Motion (or ‘un’s apparently) through the whole Orbit, of 
Ecliptic in right Afcenfion ; but only provides for 365 Days of a Revolution. ‘Therefore the compleat Year mutt be 
divided by iuelf +1, the Revolution gained in that Time, for the correéter Length of the /ydereal Day. 
365.24.23006021 Days. 
366.24.23006021 Rev’ 


Hence, = ,9972695617 Day = 23" 54™ 4% th 26fo, Exe, correcter Time of the 


Sypvurean Day. 


On 
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Or, As 365D*.243006021 : 360° paffed overin R.A. :: 1D. : 59/.1388236, Ge. 
Sun’s mean diurnal Motion ea = 59! 8" 19” asiv, Se. 
As 360° “F'5.9',1388236 = 360°.98564706 apparent diurnal Mot.© : 24 me Pe eee, 
ey : 3600 oo cook diurnal:Mot. K 6 1 6 ww ee ee = 239344696, Se. 
: The Sypereat Day, in mean So/ar Time, as before, 235 56™ 4% 5th 26f,€o'c. 
Hence, any fixed Star comes'to the. Meridian each? 4, egies ehcaa te 
Night, fooner than on the former Night : Y- + 355" 54° 34 
; [Time by a regulated Clock. 


N.B. A:aTurn of the Earth on its Axis meafures one fydereal Day, there muft be one Turn, or fydereal Day more, ix 
the-Conrfe of the Earth through ter Orbit, than the Number of folar Days in which that Courfe is compleated, whatever 
Number thofe Days may be. And the fame holds with refgec? to any other Planet revolving on its Axis to the Stars, and the 


Nusber of Days in which it goes through its Orbit. 
The S¥DEREAL Day deduced correaly, 


A frereal Year, or Revolution of the Sun with the fame Star, or © & *, is nottill 365 Ds .256532906 (becaufe 
the Stars go forward 50” 30” a Year) confequently, the Number of fydereal diurnal Revolutions of that Starto the 
fame Meridian, in that ne 366.2565 32906. 

365250532906 Days. 

Whence, ~366.956532906 Revs. = 99972696733 Day. 

The SypEreat Day, in-mean Solar Time, = 23% 56" 48 5th sofe rofl, Exe, correct. 


Hence, any jixed Star comes tothe fame Meridian each eo uae ag 
Night, fooner thanon the former Night, correctly, by .- - 4™ 55% 54" Off soft, Tine by a ed 


*" One apparent Revolution of the Sun to the Meridian will be loft by a Planet moving round him; in the fame Manner 
 behata Traveller would lofe a Day going round the Earth the fame Way with the apparent Motion of the Sun. Who would 
reckon one Day lefs at his Return than the Inhabitants remaining at the Place of his Setting out ; whatever Number of Days, 
or Time, he took to goround the Earth, 
| ~=Hence, the Number of /o/ar Days that any Planet takes to go round the Sun in its Orbit, will be always 1 lefs than 
+ [che Number of /ydereal Days, or Revolutions, of that Planet to the fame fixed Star, inthat Time. And if the Earth 
‘tturned but once .round its 4xis in a Year, the fame Way that it goes round the Sun in its Orbit, there would be 
@ | continual Day on that Side of the Earth next the Sun at its Setting out, and continual Night on the oppofite Side: As 
e{the Moan keeps the fame Face towards us by turning once round her Axis while the goes once round the Earth, 
M4 Tus Tasue, Page 21, is ufed for the Regulation of Clocks and Watches, it thews the Difference in Succeffion, 
‘}/ between a Number of /olar and fydereal Days. The Difference between 1 /olar and 1 fydereal Day is fhewn to be 
ig" 5s* sqth, as aforegoing, that the fixed Stars daily accelerate, or come to the Meridian fooner each Night 
rychan on the Night before. 


ip 
| To regulate a CLock or Watcu. 


Tf, through a fmall Hole, in a Window-Shutter, or in a Piece of Metal fixed to a Window, you obferve at what 
Time any Star difappears or vanifhes behind a Chimney, or Corner of a Houfe, at a fhort Diftance, and you further 
Jobferve the fame Star vanifh or difappear the Night following 3 Minutes, 56 Seconds, fooner, by the Clock or 
|| Watch, and on the Szeord Night 7 Minutes, 52 Seconds, fooner ; the Third Night 11 Minutes, 48 Seconds, /ooner, 
{and fo on every Night, fooner, in that Proportion, for feveral Days, according to the Taé/c, in Page 21. of the Stars 
Acceleration, then the Clock or Watch will be found to go true, according to mean or uniform Time. Otherwife, it mutt 
{be altered to go by that Ruie, and may be regulated by it to Aalf a Second of Tine. : 

The Tise-meafurer being thus well regulated according to the uniform Motion of the Earth on its Axis, or equal 
Meafure of the fdereal Day, it will thew you the different Jueguality of the folar Day from Noon to Noon; to be 
fometimes greater and fometimes lefs than 24 Hours by the Clock. The ‘Time by a regulated Clock, and that by a 
true Sua-Dial will never be the fame, except about Aprilis, Funer6, Augup 31, and December 24, each Year. For, 
by the equal Movement of the Machine, all the Year, the unequal Time: by the Sun will be found flower than the 
Vime by the Clock, from December 24. to Apri] 15; and, from thence, till une 16, fatter; from thence to duguft 
31, flower; and thence to December 24, fatter than the Clock: The Sun's Time being the unxeguad Motion: 
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N. B. ‘The foregoing Days are thofe, on which the equal and unequal Movements meet, or thew the fame Time; 
but are not the Days, whereon the Sun's equal and true Motion is alike, for 24. Hours, hereafter foewn, ; 
The EquaTion-TanxLes, at p. fg and 20, exaétly thew the Difference between the Time by the Sun, and that by an 
equal moving Clock, for the Year. Efpecially the Table at Page 19, giving that Equation readily from the Sun's Place 
or Longitude orlly. : 
The Longitude of the fixed Stars being known, when any Star, whofe Relation to the Ecliptic is known, comes to th 
Meridian at Midnight, the Sun's Place, or Longitude, in the Ecliptic being then oppofite to the Point of the Ecliptic comin, 
Ato the Meridian, will be alfo known. : if 
eee ene pA SP SSSA 
‘ EQUATION ¢ TIME, 
Mean and True Days. 


TO meafure Time by a Chock two Sorts of Time or Days muft be neceffarily diftinguifhed. 

The one true or apparent, known by the Interval between the Infant of the Sun’s Center paffing the Meridian, and 
thatof ics next Return to the fame Meridian. : 

The other, a mean Day, or Time, known by the Jaterval from one Noon to the ext, fuch as would be duij 
obferved, if the Sun’s Motion was uziform like that of the Eguator. "| 

Mean Time is fhewn by well regulated Clocks ; and true Time is deduced from Obfervations of the Sun. 

The true and mean Day are each divided into 24 Hours, or 86400 Seconds of Time. The Meafure of the me 
Day, is the Sum of 360° of the Equator, and 59/ 8%, anzual Motion in R.A. pafling under the Meridian ;_ which| 
divided by 86400, gives 15’ 28". pafling under the Meridian in each Second of ‘Time. ' 

7s Meafure of x true Day is the Sum of 360° of the Equator, and the Motion or Increafe of right Afcenfion fo 
that Day. 

When the Sun is in Apogee, about Fune 30, Leap-Year, its Motion in R. A. in a Day, isabout 1° 2/67; therefor 
361° 2/ 6" is then the Meafure of thetrue Day. Say, As 3600 59/ 84 : 24" mean Time :: 361° 2/6” : 24h om 121 
true Time, correfponding; the true Day being then 12 longer thanthe mean Day. ' 

The true andmean Day are of equal Length when the Sun’s Increafe of R, A. is 59/ 8" for a Day ; happening abox| 
February 10, May 15, July 26, November z. Leap-Year, N.S. 

The above Days refpeét only the mean Length of the folar Days, when the mean and true Motion of the Sun, for 24. Hue 
is alike, or the Clock (going fometimes before and fometimes after the Sun) marks nearly the fame Difference of Time, or bs 
no Increafe for a Day; the Difference between the Clock and Sun-Dial at 12, being nearly the fame as at all other Tin 
of the Day. Thefe Days are diftinguifoed from the Days before obferved, on which the Time marked by the Glock, pain 
adways equal, before and after the Sun, meet with Noon, or 12, marked by the Sun, moving unequally, gee 

The Clock and Sun-Diad on thofe Days (April 15, Fune 16, Auguft 31, and December 24) go nearly together, o| 
mark the fame Time for24 Hours. Atother Times of the Year there is a confiderable Difference between the tr 
Noon, or Inftant, of the Sun’s Center paffing the Meridian, and the mean Noon, or Inftant, that the Sun’s Cen 
would have paffed it, had its Motionin R. A. continued uniform, from any one of thofe laft mentioned Days. 

The Differences of each mean and correfponding true Day, fucceffively, through the Year, from any one Day ofth 
Year, accumulate infenfibly ; yet, at the End of many Days, form a confiderable Variation between ‘the Tint 
of the Day, by the Clock, (going equally from the fame Time of the Day or Noon by the Sun) and Time of tht 
Day, by the et be Motion of the Sun. This Difference, or Equation, from whatever Epocha, at Noon, or Tim 
of the Day by the Sun, the mean Movement begins its Reckoning, is at all Times, fucceflively, equal tothe Difermi 
between the Sun's mean Place, and its true vight Afcenfion, reduced to Time. For the Sun’s mean Place would be advanced . 
as far in the Equator, as in the Ecliptic, by uniform Motion, and confequently the Difference between that Dittanc 
and the true R. A. in the Equator, is the Arc of Equation between mean and true Time ; being the very Principia] , 
which the Difference between the mean and truc Time depends. But if the Sun’s mean Progrefs in R. A. orth aT 
Earth’s Rotation on its Axis, be not uniform, this Equation of natural Days muft be defeétive. ‘ 

The aforefaid Arc of Equation of Time is reducible to two Arcs; one of which is the Difference of the true Plath 
of the Sun and its R. A, and the other is the Difference of the true and mean Place of the Sun, and therefore the Sunol! 
Difference, of which Arcs, converted jnto Time, will produce the Equation of Time, on its firlt Principles. 

Tycho had a Sufpicion of the Acceleration or Retardation of the Earth's Motion on its Axis, and was for ballancin {ity 
the Part of the forementioned Equation of the Difference between the Sun’s true and mean Place, (depending ont nA 
Sun's mean Anomaly) by only ufing the other Part of the Equation or Difference between the Sun's true Place «|i 
right Afcenfion, (depending on the ecliptic Obliquity) which he called the £mpyric; becaufe it ferved him to fn} 
‘by Calculation, the Eec/ip/es he had obferved. By 
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Street imagined that this fuppofed Inequality of the Earth’s Rotation, or firft Mover, was compenfated, by making 
Ule of the Part of Equation negleéted by Zycho, under a contrary Title, or Sign, as he has given it in his 4fronomia 
Carolina ; though we find no Reafon for axy Inequality of the Earth’s Rotation. 

Befides the common Equation of Time, giving the Hour by the Clock when it is Noon by the Sun, for each Day 
lof the Year, there is annually publifhed, (in an excellent Ephemeris, intitled the Connoifance des Temts, by Monfieur 
| Miraldi, of France, {ent for into Exg/and for Want of Aftronomy being more encouraged among us) another Equation 
of Clock-Time, correfpondent to the Increafe of Time bythe Sun. This /a/f Equation begins its Epacha with the Time by 
the Sun, November 2, when the equal and true Motion of the Sun fora Day is alike: and not from the common 
Epocha’s, of April 15, Fune 16, Auguf? 31, or December 24, when the Sun and Clock mark the fame Time, It fhews 
the Increate, or Difference, of Clock-Time from November 2, for each Day of the Year, correfpondent to the Time 
by the Sun. The Difference of any two of which Jucreafes, for any two Days of the Year, fhews the Increafe or 
Decreafe of Chck-Time, corre&tly, correfpondent to the Increafe or Decreafe of Time by the Sun in that Interval. 
‘This Fquation is exactly conformable to the other common Equation of Time, and its Increafé and Decicafe in the fame 
Jiterval, 

EXAMPLE. Ox November 2, (the Epecha of the increafing Clock-Time Equation) Noon by the Sun, according to the 
common Equation of Time, és at 11h 43™ 515 by aClock, well regulated; end therefore this Clock being fet at 12, on the 
| fume Day, when itis 120r Noon by the Sun; it avill continue ta ga 16™ 98 forevard of correct mean Time, each Day round 
the Year, 
t| | Required the Increafe of Clock-Time, correfpondent to the Sun's Time, from November 12, (1f after Leap.Year) #0 

December 10 following, and the corred Times by a regulated Clock, when it is Noon by the Sun, on cach of thife Days ? 


Incr. of Clock-Time Correét M. Noon. 
November 12 6 6 6 we Of 2% 6 ww ew we th 4am 338 
December 19 2. 6 6 6 © 9 37 6 © © © © EE 53 «(27 By the 


Connotflance 
Increafe of Clock-Time in that Znterval . : des Tenips. 
correfpondent to Time by the Sun. Sigs Pile: dames «a: 9? 2S (ha Bite j 
But, Neumbr iz  . « »« azh om ges Noon by Clock, from above. 
— 16 g too faft. 


—— 


a ———— 


II 44 433 correct mean Noon, by a regulated Clock. 
December 10 «4 «© « 32 9 437 Noon by theClock, from above. 
—~ 16 g too faft. 


IZ 53 28 correét mean Neon, by a regulated Clock. 
¥ So for the Ref. 
‘ge wr A Clock may be regulated by making it go from its Time of 1z by the Sun, with the Increafe or Decreafe 
qOf Time, ina Day, or for a longer Interval, according to the Equation-Tasves of Time felling, for cach 
pDay of the Year, 
‘{{ The other Method of regulating a Clock, is by making it meafure 23" 56" 48 from the Juffant of any Star’ 
if Paffage through the Meridian, to its next Return to the fame Meridian, as befere obferved. What its Return exceeds 
that ‘l'ime it goes too fait, what it wants, it goes too flow, of correé# mean Time. 
To find the true Tine or Noon, by a regulated Clock or Watch ? 

RULE, Obferve the Time marked by a Clc#, when the Sun’s Center is on the Meridian, being the Zifant that 
mthe Sun ceafes to rife any higher, and is going to defcend. Or, you may obferve the two Times marked by the 
regulated Clock, when the Sun has an equal Altitude in the Fore and After Noon; the Médd/le of which awa Lr fhesiits 
will be the true Noon marked by the Clock. Whatever the Time, marked by the Clock, is fho't of or excceds, 
12, at the true Noon, mutt be added to, or fubtracted from, the Hours, Minutes and Seconds, marked by the Clock 
at all other ‘Times of the Day, for she apparent or true Time, by the Sun, required. 

EXAMPLE. — Let the Time of obferving a given Altitude of the Sun, marked by the Clock, in the Forenoon, be gh 20" 348, 
and the Time of obfirving the fame Altitude on the Afternoon be 2™ 59" 36%, required, from theme, the line marked by tle 
Ciock whenit is Noon, by the Sun ? : 
Time ift Obfervation 2... . gh 20m 343 

PE fe} fe} 

‘ rt Obfervation . 2.2 39 26 befire 26 

Time, 2d Obfervation . . «2 59 36 after 12, 
Sum. 6 § 39 9 2 Interval, 
ee a eee + Time rt Obfervation. 
—tr. Time 2d Obfervation. 
st a, Hence, Noon by the Sus, is at. . @ 10 g atter 12 by the Clock. 
Which Time mutt be (ubtracted from all other Hours of the Day by the Clock, for the Time apparent by the Sun 


ion eeerenemeremeememmemErT C mnemnennmeman emer en er EE 
1 ‘Tho 


[vided into Months, Weets, Days, Hours, Minutes, and Seconds) during one Revolution of the Earth (or Sun app. 
‘Trently) through its Orbit. : ; I, 


}oeen fhewn before. 


1368 Tle ROYAL ASTRONOMER. 


EQUATION Ff TIME. 


ng eae a Ee 

The infant of the Paflage of a Star. or Planet, over the Meridian, is determined by -the like Metuop or 
CoRR#SPONDING ALTirupes. The farther the Suz or Star is from the Meridian, the fafer it afcends or deicends, 
ind is therefore the fitter for Obfervation, if equal Altitudes can be obferved. 

This Afetéod is of moft ufe for obferving the Stars, or Sun in his So/fices, having no Change of Declination in the Intcr- 
valof the two Obfervations. For, when the Sun hasa Change of Declination, whereby it approaches the elevated 
Pole, and iacreafes the Meridian Altitude with the Leagth of Days, and confequently makes the Afternoon Arc great. 
er than the Forenoon Arc, defcribed between the fame Altitudes, then the Aveanz, between the two obierved 
Inftants, will be /iter than it rec//y happened. And the contrary follows in the Decreafe of Days: For then the 
Change of the Sun’s Declination being towards the deprefled Pole, the Mean of the two obferved Infants will be 
fxmer than it really was, 2 

The greateft Errorin the true Time, thus computed, occafioned by the Sun’s Change of Declination, does ro; 
exceed 3c%. But, to compenfate for that Inaccuracy, we have given a Table for the different Latitudes and Interval, 
between the two Obfervations, exhibiting the ALax I:frant, or Neex of the Sun, marked by the Clocks, as conedJ: 
is if no Change of the Sun’s Declination ever happened. See this Table farther en. : 


Of the NATURE and DIVISION oo TIME. 


Time is the Succeffion ef Duration, meafured by the Motion, or Change of Place, of the Crlif 

Time meafured ly tial Bodies, in their refpeGtive Revolutions through their Orbits; particidarhy, by the apparut' 
Motion. Motion of the Sun, or the real Motion of the Earth in its Orbit. And the Standard Mafure of! 
‘Time to which all other Meafure thereof refers by Comparifon, is the Mean Solar Year ({ubsi-, 


The Afean Solar Day, and its Parts, differ from the variable Solar Day (from Noon to Noon) and its Parts, as iy 


The Alcan Solar Year is determined by dividing the Number of Days by the Number of the! 
Blcan Solar Year, Revolutions apparent, or real, of the Sun or Earth, in that Time, as derived from the Sun's} 
Mean Motion. 

vet : Ds. Decs. 
Thus, ez Dove i too Jolian Years as 3652423006021, or 365% sh 48™ cyt 46th yofo Gf, ei! 
100,00210802469, in 100 Julian Years 
Length of the Meax Solar Year. See p. 7. 
The Length of the Year between other /ike Points of the Ecliptic differs by many Seconds of Time more or /e/s, 2: 
cording to the following Computations from Dr. Halley’s Tables, (See Palladium for 1756) where the Equation of 
Time, and Decreafe of the Sun’s Mean Anomaly, for a Revolution to different Points of the Ecliptic are com 


fidered. 


Apparent Time, Eq. of m, Vr. Dif, Length Year, 
7 WY March 194 15h 54m 303 + os 3E5Ds sh 48m cos) 
[% april 19 4 $8 33 — 23 365 5 43 32 
I i May 20 § 55 7 — 49 365 § 48 6 Since the 
Dr. Halley’s mean So- | } OB June 20 14 55 25 — 61 965 § 47 54 Sun's Le 
Variable Solur Years Jar Year, 365% sh 4Sm | QU Fuy 22 1 54 — 58 365 § 47 «57 trance into 
555 nearly, between the en-J np Aug. 22 8 12 43 — 41 365 § 48 34 the farie 
next vernal Equinoxes; (ters am Sept, 22 4 25 34 — 16 365 5 48 39 Sign to th 
nearly accordiny to our m, 084. 22 42 1o47 + 8 365 $ 49 3 fame Signs 
Mean Yeur, New 21 7 $3 35 + 9 365 5 49 ¢ gains 
vy Dre. 20 39 57 56 + 40 365 5 49 «35 
am Yan, 20 0 26 4 + 38 365 5 49 33 
HK Feb. 3S 35 #17 10 + 24 365 § 49 19 


; N.B, ‘Though the Length of the above Mean Aftranomical Year is fometimes determincd by], 

Mean AfRronsmical the Number of Revolutions betwixt a piven Number of So/fices, containing a certain Nauiber]' 
or Solar Dear, cated of Days, on which account the mean Year is commonly called the Tropical Year; yet ts), 
the Tropical Year. Length of the Year fo determined is properly the Diflance of ‘Time between the vest ¢ 
Lquinoxes, or Mean Year, before afeertained, fully dytinguifbed by the Name of Trop 

For, according to the foregoing Computation, the Tropical Year of Cancer is {een to be lefs than the Mean Year, by 0p 
Seconds of ‘Time ; and the Tropical Year of Capricorn more by 40, Seconds of "Lime than the Mean Year; as the Yet) 
of the Autumnal Lquinox is teen to be Af than the Year of the Jerna/ equinox, by about 16 Seconds of ‘Vumei 
owing to the progreflive Motion of the Sun's Apogee, and regreflive one (or Precellion) of the Eguinox, in relpecl of 
a ees: each Yudian Year; making together 1/ 1” so!”, ina Sfulian Year, that the Sun's Apogee goes forwats 
Ob lin Lquinonr. 


—_—— 
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Hence, To 365¢ sh g8m cas 46th the So/ar Mean Year. ; 
Near Sydereal Years Adds. +. « 20 29 42%, anfwering 50” 30” Mot. sin a Year rearly. 


ee 


Sum, 365 6 9 24 28%, the Sydereal Year, or Time in which the Sun returns to the fame Star. 


Again, To 3654 sh 48m cas 46th, the Mcan Yeare 
Add . 


Near Anomaliftiical «4 © © 25 § 41, anfwering to 61” 50” nearly Mot. © Apog. in a Mean Year, 
Year. baer carceei aaa ae ai 
: Sum, 365 6 14 © 27, the Anomalifical Year, marly, or Time in which the Sun returns to the 
{fame dncmaly, 
Correét But corre&ly, . 
Sydercal Year, w25 0 10f 27% 19” a2iv exactly == ©’s Mean Motion 


— so 30 00 ==M Motion Fixed Stars g in x Julian Year. 
ee a — Ds Ds 
As Dif. 11 29 59 36 49 32: 365,25 2: 128 ! 365,256532906 = 3659 6h gm 24s 26th 95% gfi fore, the Length 


[of the Sydercal Year, or Revolution © A ok. 
32 © © 27 39 12 ©'s M. Motion. i ye 
—1 1 52 © M, Mot.@’s Apog. in x Yultan Year. 
Ds 


See Ds 


( 
f 


As Dif. rr 29 59 25 29 32% 365,26 2: 328 + 365,259727107, &c. == 3654 Gh rpm cs 25th rofo arfi &e, the 
[Length of the drsmali fica! Var, corel. 


Corved N.B. The above corre& Proportions are new ; there being na Inflance, that we have feen, in any former 
Anomal:fical Year. Aftronomy, where the Sydereal and Anomaliftical Year are corrtéily deduced on their trac Princig les. 
The Time of a Mean Zuzar Year is meafured by ¢avelve Lunations, or Rewclations, of the 
Moon to the Sun, from any Syxodical Conjunction, to the next, of the Moon and Sux. 
Now, a Mean Lumation, or one mean Lunar Month, is thus determined, 


13" 48 120 gol 42” 15” oiv = P's M. Motion? . ‘ a 

oie oes ie 27 19 12 == Q's M. Motion$ 1” ¥ Sulan Year. 

a ee 5 Ds 

As Diff 12 4 12 40 34 §5 48 ¢ 365,25: 125 : 29,53059085119, &c. == 294 r2h gym 35 2th 48fo afi &e. a Mean Lu- 
[zar Month, or Lunatior. 


Trvelve Times which = 354 D8.36709021428, or 3544 Sh gSm 565 35th gof* asfi fre, the Length of the Mean 
Mean Lunar Years — Lunar Year. 


The civil or political Year confitt of a certain Number of Days, according to the Ufage or Cuftom of any paiticu- 
lar Nation; of which fome reckon according to the Days in the Zwzar, but molt according to the Days in the Sc/ar 
Year. 
The civi/ Solar Year with us contains 365 Days for three Years together, and every fourth Year, commonly culhd 
| Leap-Year, or Biffextile, contains 366 Days. ‘This Account of Time, or reckoning, by the Year, is called we 

Sulian Account, from Yulius Cefar, who firft inftituted it, as a Means to make the ¢‘w// and corre? (dir Yoar aid 
its Seafons keep Pace together. He ordered, in each Leap-Year, the Zutercalizy Day, to be added to the 23d: f Te- 
éruary, and for the 23d and 24th of that Month to be reckoned as oe Day, which 23d bzing the 6th of the C /. ds 
of March, and twice reckoned, called Bis fextus Dies, gave the Name of Lifexsi’e to that Year. In our Pn ith 1 
manacs this Jxterca/ary Day is added at the End of February, making the zoth Day of that Month, in cach Biytarive 
or Leap-Year. 
Hence, a Mean Yulian Year confifts of 3654 6h om OF ath of oft 

But a Mean Selar Year confifls of 365° 5 48 54 46 I9 16 &e, 


Difference, a mean Fulian Year is greater than a mean Solar, 


Tp ; eee Og im st gtk sofe yl 
Or, Time that the Seafns go back each Julian Year 4 ; 20 
“Or, 365",25 Julian Year. 
fiancee Day iY" Dee* 365,2423006021 Solar Dear 
"50705 6903979 129,997178091 Ke. = — 


. is :0076993979 Difference. 
Or, ragys 24h e5m 568 ith 13f acf &c. or about 130 Years, in which the Seafons, or Rquinoaes, (ll back 
or happen car/ier hy 1 Day in the ‘/ulian Account, 

‘Pbis falling: back of Scafons caufing great Confufion in fetding the ‘Vime of Faffer, accordine to it. orginal In 
flitution, Pope Gregory XIII, took in Hand to reform the Calendar, in 1582; whoft Hxample was followed in 
i7g2, ly che Lei Parliament. 

In the ‘Dime of (he Neeewe Council, Anno Chritli 325, the Merza/ Rquinox is faid to have happened (but was 1a 
ther crrougoufly determined) on the atk of March: Kor, by Halley's dpronamical Tabd« it happened on dhe he 
zoth, rh 24m in the Forenoon ; which, among Altronomers, is on Alarch the roth 23% 26" P.M. and not ou che 
zal of March, according ta Errar cfablybed. Betides, we find the Vernal Ngainon, according to Helly, fetlon fan. 
the ryth, 65" gqm so" apparent Time, in the Year 1766 (See Palladium for that Vier) which corvely onds wit! 


nn a nn een 
Ta 


Marcd 


YEquinex, falling on the 21f?, inftead of on the 20th of March, as it fell at the Nicene Counci/, and falls at this Time, 
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March the 2oth, 35 54™ 30%, Morning; and fell about 44™ 21°, later in 1752, that Year for which the O/d Svile was| 
corrected to correfpond with the new one, or foreign Account of Time, and likewife adapted to the Error of the 


though the Alteration of our Stile to correfpond with the foreign Account was the principal View. Pope, 
Gregory XII. firft fettled the New St/e 1582, who called sth Odober the 15th for that Year, thereby ftriking 10 Days 
out of the Caleadar. For, dividing 1257 Years fince the Nicene Counci/, by 130 Years, in which the Seafons fall back 
a Day, the Quotient will be above 9% Days, the Seafons were then fallen back. From hence, 1257 So/ar Years, 
fince the Nicene Council appear to have been compleated, befidesg} Days, in 1257 Years of the Julian Reckoning ; 
for which Reafon 10 Days loft in the folar Account of Time, were firft ftruck out of the Yaulian Calendar, fince 
made to coirefpond with folar Time. 
And to prevent (as much as pofible) the falling Back of the Seafons in the Month Days for 
Alteration of Style. the future, and to keep a Conformity between the Gregorian and Solar Account of Time, (the 
one in whole Days, and the otherin Days and Parts, to the Year) Pope Gregory farther order. 
ed, that every Fourth Hundred Year, from 1600, fhould confift of 366 Days, as w/ual; but that every Three Hundred 
Years or Centuries, in Succeffion from evex Hundreds, fhould coniift of 365 Days only (/imilar to three fucceffive Years 
after each Bifextile) and not contain 366 Days each, as formerly. Thus he provided for 3 Days, that the Seafons 
full hack in every 400 (inftead of 390) Years. Sve p. 30, 31. 
In this New Accounr of Time, called the Grecorian or New Strive, from Pope Gregory it’s Author, the 
Seafons fall back but oe Day in 5200 Years. 
200 
For, they fall backin 5200 Years by Julian Account = rae = 40 Days. 


200 
They go forward in 5200 Years, by the Gregorian Account = es xX 3=39— 


. Difference, they fall back in 5200 Years Gregorian Account , : . 1 Day. 
Or, becaufe in 400 Gregorian Account, but 1 Day of the Seafon’s falling back in the Julian Account is confidered, 


and provided for, which happens in 390 Years, 10 Years, inevery 490 Gregorian, are unprovided for, in which the! ; 


130 


= 13, Times goo Years = 5200 Years Gregorian, as before, in which the 
Aamo Chr. 


Seafons fall Back ; and therefore 
Seafons fall back 1 Day. 
The Year of the Nicene Council... . . 325 


et ete 


Difference. The Years from Nicene Council to our Alteration of Stile . . 1427 


142 

Now, oe = 11 Days, nearly, the Seafons fall back from the Time of the Nicene Council, to 1752, the Time, 
when the Stile was altered in Exgland. 

Which 11 Days loftinthe folar Account of Time, were fupplied in the Gregorian Account, in our Calendar, by 
ca’ ing the 3d of September 1752, the 14th of that Month. ‘This Alteration of Style reduced the Seafons (avith regard t 
the Month Days) as they ftood at the Council of Nice: For +427 folar Years and 11 Days over are nearly compleated in 
that ‘Time inflead of 1427 Years only, reckoned by the Zulian Account. 

Hence itappears, that reducing the fame Number of Days into different Years of any Kind, does not give a dil- 
ferent Value to thofe Years in cither Account of the fame Time ; which is contrary to common Opinion that thofe Days 
areloft. For, whether we reckon the fame Number of Shillings, in Guineas, at Twenty Shillings and Six Pence, 
or at 21 Shillings each Guinea, the different Number of Guineas by either Account, in the fame Number of Shri; 
Pices, will have but the fame Value, fimilar to the fame Number of Days ina different Number of Solar, Juda, 


ind Gregorian Years. 


Of ¥ears. ; 
The cial or common Year, is of different Length, according to the Cuftom among different 
Teil Year, Nations. Some Nations reckon this Year by the Sa/ar and fome by the Lunar Motion. 
The Civil Year, in molt Parts of Europe, contains 365 Days for three Years fucceflively,| ' 
‘odar, Lunar, called common Years, and every 4th Year contains 366 Days, called Leap Year, of 


Bigextile, 


Thefe Civil Years are called alfo Yulian Years, from Yulius Cafar, who added a Day every 4th Year to makel ; | 


vis heexpedted) the Ciwi/ and So/ar Account of Time keep Pace together ; and keep the Seafons, by that Mes) |, 
avardy co the fame Days of the Month. F 
‘he civ‘/ or common Janar Year is likewile Complete, or Vacant. The Comp/ete confilts of 354 

Complete, Fecant, Days, at the End of which the Year begins again, The FPacaut, or Embolimic Year, is chatl | 
wherein a Month is added to make the Lunar correlpond with the f/ar Account of ‘Time. By 

this Methol, the ‘/erus kept their Account of ‘Time, according to the Lazar Motion. But, by adding no more than 
a Month of 30 Days, called Ve-Adar, every third Year, in their Account, it fell Short of the /odar Reckoning, ™ 


that Time, by about 44 Days. 
en are ete rear r-e peP hrr enstveneshenenena nn 
’ : ‘The 


The Old Stile was corre&ted in England to the New, for . . 1752) ” 
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The fiift Remaus ufed the Lunar, Vacant, or Embolimic, Year, as it was fettled by Rommu/us the 
Roman Year, — firft King, and Founder of Rome, who made it confift of ten Luzar Months, or Lunations, and 
therefore terminzted 61 Days fhort of the folar Year; by which the Seafonsin the Roman Year 
Vacant, Lunar, were unfixed, and wandering, in the Month days on which they fell: Whence they had a Table 
publithed by their High Prieto appoint the Time of their Spring and other Seafons. ‘Fulins 
Cafar, confidering this Difficulty, reformed the Caéadar (as aforefaid) by making the Year confilt of 365 Days and 
Six Hours, reckoning the Hous every fourth Year only, confifting of 366 Days. But the Ju/az Account of Time, 
thus ftated, required a ftill farther Correction, by the Eguinoxes failing back about a Day in 130 Years, and unfixing 
the Times of the Seafons, and the Fall of Zafer, and confequently of the other Fea/s thercon depending. There 
fore Pope GREGORY XII. took the Calendar in Hand, and, in the Year 1582, ordered (as before obferved) the 
sth of Odeber to be called the 15th. By this Means he reftored 10 Days the Seafons had retreated, fince the Nicexe 
Council, Anno Chrifti 325, and reduced the Julian to the Gregorian Account of Time. Who, by reckoning 3 Days 
llefs in 400 Gregorian Years, for the Time to come, made the civil or political, nearly to keep Pace with the Solar 


Years. 
Of MonTus. 


Month, The Mourns are of two Sorts, affronomical and civil. 
Afrronomical, The afrinomical Month is the Time in which the Moon goes through the Zodiac, and beyond ; 
Civil, and is either perrodical or fynodical. 
The Periodical Month is the ‘Time in which the Moon makesa complete Revolution from any 
Periodical. Point in the Ecfiptic to the fame again, which, ata Mean Rate of Motion, isin 274 7) 43™ 6, 


as hus been computed, 
The Syxeaical Month, called alfo a Lunation, is the Interval of Time betwecn two next 


Synodical, Conjunétions of the Moon and Sun, being 294 124 44™ 35, at a mean Rate of Motion, as has 


+ been computed. 
Civil, The Civil Months are limited for the Purpofe of civil Life; and differ in their Names, NumLer 


of Days, alfo Beginning and Ending, according to the Cuftom in different Nations. 
The frfi Month of the Yewi/e Year happened according to the Moon, in our 4uguf? and 
September ; the Second Fewi Month in September and Odober, Fe. O S. 
Antient. The Fir? Month of the Egyptian Year began on the zoth of our dugu/?, O. S, 
The Fir? Month of the Arabic and Surki Year began the 16th of our Fuly, O.S. 
4) ‘The Fix? Month of the Grecian Year happened, according to the Moon, in our Funeand Jus; the Second in Fuly 
iyand dugu/?, &'c. O.S. as fet down in the following Tad/z, uleful in axtient Aftronomy. 


oe 


eee 


Diviston of the YEAR by the ANTIENTS, 


The Arabic and Turkifo Year. 
fell on our[ 9 


Dhe antient Grecian YEAR. 


Old Grecian [Fell on our] © 
Months. |Ms, O. S,{@ 


The Jewisn Year. The Egyptian YEAR. 
Fell onour g 


Ms, 0. S. 


2 Jewith Months. 


3) Arabian Mths, 
“| Mubarram. WJuly x6!30 Wifecatombecn | June} fuly 
2}Saphar . . JAuguft rsj29 Metagitnion July [Aug 
glRabial, . fSept. 33130 3)/Padromion ‘Aug. |Sept, 
4q|Rabia HW. . JOR. 1 3h29 4|Pyanepfion Sept.(Oct, 
5\fonada Tt. . JNov. 11/30 g|Alamaferion [Odt. Nov, 
Of Yomada MW. . Dec. 11/29 6|Pojfideon Nov. [Dec, 
qRajab. ef Jan, 9]30 aAGarielion Dee. | fan. 
B)Shafhan 2 oe [Rb 8]}29 duthrcferion Jan, [Peby 
9,Ramadan  . |March ¢}30 1 olf duphewtlion  fkeb. [Margo 


o| Egyptian Ms. 


afTafer soe 6 {lug psept. “TThob 


y 
4 Ms, O.S.15 
30 

2jMarchefvan . .{Sep. JO, 29 2{Paophi . « 
30 
29 
30 


Augult 2g 30 
Sept. 28}30 
Ost, 28430 


3,Caflee . . , {O&.|Nov. 3\Athir . 
4Tebeth . . . |Nov.[Dec. 4iChojac . 
5'Shebat ee 6 {Dee.[Jan, 5) Tyhe a We oe 
6 adar eee) [Jans dreb, fag Ol\Atechir 2s 
7) Nifan, or bib Feb. [Marf30 WPhamenoth « 
Siar 6 6 6 | [Mar Ap:tag S[Parmuthi. 
[Sivan 6 6 6 | Apr.|May]30 glPuchon .  . 


0:2 C'S OW O 
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19 Tamiez + + [May }Junelzg wo Payrt « . May 26)30 yolShueval .« April 2/29 fas Munichion Mar/Apr ts 
wydb 6 4 6s {Junepfuly igo fla sepa + «+ [June 2gt30 11|Dulbaadab . [May 743° fp wap argelion Apr. [May }30 
a2 Elul . oe Moly Aug. dag r2lAfefer!_. uly 2glgo {] x2lDulbegria . Wune sJ2a ff valsedsropborion 'May {June 29 
Days in the Year 354 Epagomena’, or Days added 5 Daysinthe Year... 764 ! Ss Days in the Year 4 4 
In che Embolimic Year, atte: Ae pri aaee They add v1 Daysat the End ' TN. BL We would have iaterte 


ved the Names of Week-Days 
cuted by cach Nation 5 bute want- 
«ed youd Authority, 


of cach Year to keep the fame 
Months to the fame Seafons, 


dary, they oe a Month catied Days inthe Year . . 365 
ot 


Ve- Agar, Days. Jak Ae. [fo 
| O-¥-A - AGB ak oe to 


Common. A common Month is divided into 4. Weeks; of which Kind of Months there are 13, or 52 
Werks, in a Yulian Year; befides 1 Day over, or 2 in Bifextile, 

Week, A Wrek is divided into 7 Days, whofe Names are known. Theantient Geatids gave Names 

to the Days of the Week, from the Names of the Pavers, which they fuppofed to prefide over 

baa ‘Phe ift Day of the Weel they denominated Su, the 2d Moon, the 3d Mars, 4th Mercary, sth ‘Yupiter, 

Oth deaturn, 


or 
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Of Days. 
Day. A Day is either zatural or artificial, in Propriety of Diftinction. 
Natural, The Natural Day is divided into 24 Hours, from the fame to the fame ‘Time. 
Artificial, The #rtificial Day isthe Time from the Sun Rifing to the Sun Setting of that Time. 
- "The Natural Day is 4/ronomécal or Civil, 
A,tronomical, The Afronomical Day begins at Noon and ends the Noon following. Aftronomers find th‘: 


Limit, of Beginning and Ending Day, fitteit for their Purpofe of Computation, by the diurnal 
Revolution of the Sun from Meridian to Meridian. For the Days would be much more uvegual (as was obferved 
if they begun and terminated at Sun Rifing or Setting, or any other Time of the Sun’s diurnal Revolutions, exceyi 
at Midsight; which yet would not, fo well as Noon to begin Time at, anfwerthe Purpofe of Calculation. 

The Britifh, French, Dutch, Germans, Spanifo, Portuguefe, and Egyptians, in common Reckoning. begin their Day 
at Midnight, The antient Greeks, ‘Fews, Bohemians, Silefians, and modern Italians and Chinese, did, and now begin 
Day at Sun Setting. 

The antient Babylonians, Perfians, Syrians, and modern Greeks, did, and now begin Day at San Rifing, according 
to the civil Cuftom of each Nation. 

N.RB. The Italians reckon the natural Day by 24 Hours of the Clock. Other Nations, by reckoning twice tweive 
of the Clock, prevent their Clocks flriking 24, (like the /taltax Clocks) at one Time. 


Of Hours. 
Hour. An Houwr is divided into 60 Parts called Minutes. 
The Hour is either equal or unequal. ; 
Equek An equal Hour isthe 24th Part of a mean Day, meafured by a well regulated Clock, o 
Watch. 
Unequal, An unequal Hour of a natural Day, is meafured by the Sun’s wegual Motion in the Lei fiir, 


inclined tothe Equator inan Angle of 23° 23/4, while 15°, and the a4; of the Increafe of 8, 

A, fora Day, counted on the Equinodtial, fucceflively pafles the Meridian. 
An anequa! Hour is otherwife the ;*, Part of the Artifcial Day from Sun Rifing to Setting ; and is alfo the ;"; Par 
of the Night, from Sun Setting to Rifing, as reckoned by the Fews. Thefe unequal or ‘Fewifh Hours, increase ani 
decreafe with the Length of Days and Nights. For Length of Jewith or unegual Hours, fee Ladies Diary for forme 
Years, by the late Mr. Henry Beighton, F. &. 5S. 


Of MinuTEs and SECONDS, 


! nures AMtnure of Time is divided into Go equal Parts, called Seconds, and each Second is divide! 


Second. into 60 equal Parts called Thirds, and fo on, in a Sexage/imal Subordination. 
The ‘yews, Chrkicans, and Arabians divide the Hour into 1080 equal Parts, or Serupli}’ 
Scruplese containing 18 Times 60 ; whereby one Minute contains 18 Serupies. 


Of CyrcLeEs, or PERIODS. 


A Cycle, or Period, is a Revolution of Time. 
Sun’s Cycles The Cycle ot the Sux, or Dominical-Letter-Cycle, is a Revolution of 28 Years, in whi. 
Interval ot ‘Vime, the Days of the Week in the Yudian Account return to the fame Days ot th 
Month. And the Sun’s Place never varies every 7 ‘Times 4, or 28 Years, above 7 Times 1/9 34== 13/114, onth 
fuine Montheday, not go/ in 100 Sulan Years, according to Fergufon’s Attronomy = Atter the Cunpletion of this. 
the Week days begin the fame Order over again, with refpeét to the fame AZonth- dys of the Yulian Reckoning, hi 
is only interrapeed by the conunen Hundiedih Greg-riea Year, coming between — See Talles furtler on, of this Cu 
or fins th. Lonanicel Letter at Stihl, a cerd re to bath oteles, Sor any Year lerrre ond fince Chrijt. 
“ha Cycle of te Moon, commonly calle! the Golden Number, is a Revolution of 19 Yeu! 7) 
Moon's Cet. in which Zeterva/of Vine, a. ording to we Yalan Account, (including the 6 odd Hours yea fr 
the Conjundiions, Oppofitions, and ot.er Atpedts of the Moon with the Sun, are within ao Uo | 
and a Lid) of the fame Situation as they were on the fame Mooth-days in the preceding Cycle. Bur this Cycle! | 
buterrapt doa Peay, hike the Sun’s Cycle, by the common Hundredth Gregorian Your coming between ser. 3h ti 
ete Taheen farticr ony for farting the Golden Number at Sight, according to buth Stiles, for any Vrar before ant fie : 
Chrgt, z 


The Inpierion-Cycue is a Revolution of 15 Years, only; uled by the Ravan for ue 
Jivdi: lion, termimny the Times of particular Payments by the Subje@sto the Republic: Which Gy 4» 1 
founded by Couflautine, in the Year of Chrif 312. 


Se Rae for deterruning the Nunters of each of thefe Uycles, arithmetically, fv ser on. i 
= en ee onc eR TT ET | a ge en gt ee irarenrreerinenaeereneinmimeserertae en 
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Of the FIXED STARS. 


They are fo called, becaufe of the Fixed Diffance they are generally obferved to keep from one another: Their ap- 
Apptar bigger to parent diurnal Revolution in the Heavens to the Right arifing only from the Earth’s Rotation to the Left on its Axis. 
the naked Sight than ‘They appear of different Magnitudes from their different, but immenfe, Diftances, at which they are placed, in the 
through a Telefeopes infinite Space, from our Sight, and are feen much bigger by the naked Eye than through a Telyropey magnifying 220 

Times, taking off the fcattered Rays, caufing a Radiation or Scintifarion to our Sight; and thereb- ren- 
ders their true Appearance fo many diltint Points of native Light, If the Stars fhone with oorrowedl and not (as toey do) with native 
Light, they would be as invifible without the Ufe of Telefopes, as the Satellites of Fupiter, any one of which appear-bigger, when viewed by 


a Welefcope, than the greateftof the Fixed Stars. 
eufand, while 


The Number of Fixd Stars difcoverable by the naked Eye, in either the Northern or Southern Hemifphere, exceeds not a Td, 
they appear, at firft Sight, to be immumerable; but the Deception is in looking confufed!;, and not difinGly, upon them. . 
) Whe Bririsn Caratoaus, conlilting ofa large Number of Stars, which: cannot be feen without the Help of the Te/efcope, counts not above 
3000 in both Hemifpheies. : . ; . ; . 
The Light of the Moon to this Earth in the Night-Time, being much fuperior to the faint glimmering Light of the 
Stars made not to Stars, it follows from thence, that the Stars were not defigned for giving Light in the Night only 3 becaufe many more 
oive Light im the than are vifible to che naked Eye requise the Help of a Telfeope to difoover them. And, asour Suz is furrounted with 
Night only. a Syftem of Planets and Comets, which would be invifible from the nearef? fixed Star, itis probable that every Star is a Sun to 
a remote Svitem of planetary Bodies. though jnvitible to us at this Diftance. This Plurality of innumerable Worlds quite 
confifts with the infinite Power, Wifdom, and Greatnefs of the CREATOR OF ALL WE BEHOLD! 
‘She Sears on account of their different Appearance, have been diftributed into Six Clajjes, or Maznitudes ; the 6th be- 
Stars of Six Mag- ing the leaft Magnitude vifible to the naked Eye. This Difribution being made long before the Invention of Telefcopes, 
nitudes : the reff Teles  thofe Stars which cannot be feen without the Help of that Inftrument are diftingulfhed by the Name of Lelefcopic Stars, 


L | copie Stars. 
; OF CONSTELLATIONS. 


The Anticnts, to diftinguith the Stars, divided the Starry Sphere into different Confrellations, or ColleGtions of Stars, 
fituated next one another, in the Heavens, by drawing about them the Out-/nes of ‘ditlerent Phings and Animals, ac~ 
cording as they fuppofed a Collection of Stars to reprefent. Thole Stars, which could not be brought under any defign- 


ed Forms, were denominated unformed Stars. 
are now reprefented on a Celefial Globe, by which any. particular Star, and its Situation, in 


Thofe Confted/ations, and likewile unformed Stars, 
Refpett of another, is readily known and diftinguifhed, by giving the moft remarkable Stars the moft remarkable Places, 


The Number of the antiext Constellations is 48, and the ‘Number on our smcd:rn Globes about 70+ On Martin's Globes, being an In- 
Prowement on SENEX’S, are inferted Bayer's Lettsrs. The firft Letters of the Greek Alphabet are put to dencte the Magnitudes cf rhe Stars in each 
Confiellation, nearly according to the Order of Magnitude from ce, denoting the Star of the firft Magnitude; B denoting that Of the fecond, &e. where- 
by the particular Mignitudes, and Names of the Stars are as truly defined and difiinguified, as if they were focwn us in the Heavens. See Mar- 
rin’s Grognis, in Fhet-fPreet, London. 

of 16 Degrees Breadth, quite round the Heavens, taking all the planetary 


b ‘The Starry leavens are divided into three Parts, 1ft, the Zodiac, 
bf Orbits, and Orbit of the Moon: Containing 12 @onttelletions; Aries, Taurus, Gemini, Cancer, Lea, Virgo, Libra, Scorpio, Sagittarius, Ca- 


 pricorn, Aguarius, And Pifces, In the middle of this Zone, or Belt, is the Ecliptic, or Circle which the Earth annually defcribes, as feen from 
the Sun; and which the Sun appears to defcribe, as feen from our Earth, 2d, The Regfon of the Heayeas on the Nerth Side of the Zo- 


‘diac, containing 21 Conftel/arions. 3d, All the Region on the South Side, containing 15 Con/fellations, 
The Antients divided the Zediac into tqvelve Parts by the equal Dropping of twelve Parts of Water, (at cach of which Parts dropped out, they 
pPnoted a particular Stai’s Rifing) the whole 2 Parts having firft dropped through a fmal/ Peffil into a Receiver, from the obferved rifing of the 


fame Star to its obferved Rifing the Night following. 
The Names of the Con, ellations, and different Stars, obferved in each Hemifphere, by different Aftronomers, fince the Improvement of Af- 


tronomy began, are as follow. 
. 
ANTILENT CONSTELLATIONS. 


Prolemy. Tycho. pHeveliuse pl lanificed, 


tars readily knoeons 


Numb. ; Latin Names, Engl Names. 
rj Urfe Minor 7 ‘ e E The Little Fear ° ° ° . 8 7 ia 2. 
2 Urfa Major 7 pe Fe 7 i Great Bear e e . . . 35 29 73 87 
4 Draco 5 ; s < Dragon . . ‘ . . 31 32 49 80 
4 | Cepbeus . ’ . . Cepheus . , . . . 13 4 st 35 
5 Bootes, Ardophilax F . Rootes = . . . . 23 318 2 
6 Corona Borcalts e ° “ Northern Crown . ° . . 8 8 8 oe 
7 Uerentes % é is 7 . Hercules kneeling é . Py 2y 28 45 1 13 
8 Lyra . . . . Harp . . . . . . 10 ir 17 ay 
9 | Gea, Gallina : : » [Swan Sina. - hs : Fi 19 8 ay By 
10 | Caffiopra . 4 ‘ - f lady in her Chair . . . 13 26 37 55 
u Porfius ’ . . ° Perfeus a . ° . . 29 29 46 39 
12 sluriga ; ‘ . ‘ . Waggoner . . . - . I 9 40 be 
13 Ser pr atarius, Ophiuchus . ‘* . Serpentariua ‘ . . . 29 15 40 
14 Serpens F : ; é Serpent * ° . . . 18 13 22 ba 
1s Sagitta . . . ’ Arrow ry ° . . . 5 $ 
160 | gut, Vulur , : 4 Eagle 6 2 6 4 ; re a3 - 
7 sirtinons . e ° . Antinows . ‘ ° . . i 15 3 19 7 
WS] Delphinus . . Dolphin ‘ . . . , 10 10 1 
Th) Aquulas, FuifeQlo . . Tlorfe's Flead . . ’ eo. 4 4 é 
20 Perafie, Equus . . . Flying Horfe . . . . 20 iy 38 So 


Andromeda . . > , Py 2 2 47 66 


ar | edudvomeda . ’ . 
22 Vetangutian é 7 . ‘Triangle . . ry . . 4 4 12 6 
4 1 
ANTIENT 
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ANTIENT CONSTELLATIONS continued. 

Numb. Latin Names. Englifh Names. Plolemy. Tycho. | Hevelius. { Flamftecd, 
23 Aries . . . . Ram . . ae. . . 13 at 27 66 
24 Taurus . . ° ‘ Bull . . ’ . . . 44 43 5r Tyr 
25 Gemini * ‘ . . Twins . . . 3 . 25 25 38 85 
26 Cancer ° . * ° Crab . . . . ° . 23 15 29 83 
27 Leo . . . . Lion . . * . . ‘ 3° 49 95 
23 Coma Berentces : . . Berenices Hair . . . . t 35 14 or 43 
29 Vis go 7 . i es Virgin . ° . . . . 32 33 5° Io 
30 Libra, Chelz ‘ > * Scales ° . . . . . 17 10 20 51 
31 Scorpius . . ° . Scorp‘on . . . ° ’ 24 10 20 44 
32 Sagittarius . . . Archer . é ‘“ > : 3r 14 22 69 
33 Capricornus . ° ° Goat A . . . . . 23 23 29 5t 
34 Aquarius . . 7 . Water Bearer . ‘ . ‘ 45 41 47 108 
35 Pifces . . . . Fithes . . . . . . 338 36 49 113 
36 Cerus . . . . Whale . . . . . 22 2 45 97 
37 Orion . . ‘ Orion . . . . ‘ ‘: 338 42 62 73 
38 Eridanus, Fluyius . . . The River . ‘ . . ‘ 34 Io 27 84 
39 Lepus . : . . Hare . . . . . P 12 13 16 19 
40 Canis Major . . . Great Dog . ‘ . . « 29 13 24 31 
4t Canis Minor _ . . Little Dog . . . . . 2 a 13 14 
42 Argo Navis . . . . Ship . . ‘ ° < , 45 3 4 64 
43 Hydra . . . . Hydra * a . . . 27 19 31 60 
44 Crater . . . . . . Cup . ? . . . « 7 3 190 31 
48 Cervus . ° . . . « | Ciow . . . . . . 7 4 s 8 9 
46 Centaurus . . . + | Centaur : . . . . 37 soe we be we 35 
47 Lupus ’ . . . Wolf . . . . ° . 19 * a & ] ees 24 
43 Are . . . . ° Altar . . ° . . . 7 o 8 ee 9 
49 Corona ctuftralis . . . . .} Southern Crown . Py . . 13 ee Pa ae 12 
52 | Pufces Aufiralis . . 7 F if Southern Fith . . . . 18 oe oho ao ec 24 


FIXED STARS. 


NEW SOUTHERN CONSTELLATIONS, difcovered by 


Te ROYAL ASTRONOMER 


HEVELIUS’s CONSTELLATIONS compoled of 


. 


MARINERS. uy ormed Stars. 
ae Latin Names, Englifh Names a Numb. Latin Names, Eng ifo Names. 
i | Columba Noachi . « Noah's Dove . . « 10 3. Pyar as es The byox 2 oe, 
2 |Rebur Carolinum . The Royal Oak . . 12 2 JLeo Minor. « 2 Little Lion. 
3 [Gruso 6 6 2 Crane « . «© «fe 33 3 (Merton and Chara. . Greyhound . 
4 | Phenix « 1 6 6 Phenix . » . 13 4 Cerberus . . 2 2 Cerberus. 
6 [indus . «6 2 a Indian. e 2 5 |Yulpecula & Anfer. Fox ani Goofe 
6 |Pavo . 6 + « © Peacock . . 14 6 |Seurum Sobrhi os So.etki’s Shield . 
7 |-dpus, AvisIndica . . Bird of Paradife iI 7 \lacerta . . 6 « Lizad «ows 
8 | Apis, Mufa . . . Bee or Fly 4 8 |Camelpardus . o. Camelopard . 
9 j;Chamaleon « 6 «© 6 Chameleon 190 - g |Monocercs «© 6 6 Unicorn . . 
10 | V>rtargulum dsflralis « . South Triangle 5 ro !Sextans «4g 0 6 Sextant « . 
tx | Pifeis volams, Patter . . Fiying Fith 3 
312 | Dorado, Xiphias . Sword Fith 6 
13 | Touran 6 5 2 « + American Goofe 9 
1q 'dlydrus «oe 0 ew Water Snake 10 
Sum 137 


Milky Way. 


Several Lucid Spots. 


The Luminous Trak, round the Heavens, appearing fingle in fome Places, and double in others, called the mnliy 
Way, from is Whitenefs, is caufed by the numerous Stars vuttered therein, (powdered with Stars as Milton terns it) nowt 


of which can be diftinétly feen but by the Means ot goo Vehfe pes. 


Of Luecip and oTwer Spors in the Heavens. 


but are voi of Stars, 


Marius, with awvbirijh Rays near its Middle. 


onthe Back of Cancer, being too South to le vifible in Baghends 


one Star in it, by which it appears the brighter. 
ing viible, Ghough appearing buifmall, to the naked Eye, when the Skee chan 


Cee a ec nn anstnmnmnenmmnentanntyedetadineneenememeenons semen enter een ernment 


Vos dandy ot. 
A Fourth, of aie alier Sree 


onl he M 


A Fifth is ten in the Conflelinen of ferecudesy bet 


noublopr 


Several fminous Spots, in the Heavens, appear magu.fied, and more lnninona, being feen through pood 7:40") 

One of which Spots wJdeen in. dedromeda's Gouie, fire otferved in the Year 1042, by Mt aa 
; tote Sb te fever dl Changes, at fonretimes invillth. 
Another of thefe Spots ia feen near the Jel ptte, between the ead and Fow «fo bu tary 5 lecor finally tar airy dann se AM pind is 18 
fees bt. ore sa tingns’® Right Foor; stl 
coe Stars ot Layer, é and y, b& 


Jae 


There 
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There are (befides the Appearances {poke of ) clowdy Stars in the Heavens, fo called from their appearing of a dim and milfty 

Cloudy Stars. Light to the naked Eye ; but appzar through a Telefcope, to be broad rl/uminated Parts of the Sky, containing one, or more Stars. 

Five of thefe cloudy Stars are mentioned by Prel-my. 1. Onc, at the Extremity of the Right-hand of Perfeus. 2. One, inthe midit 
of the Crab. 3. One, unformed, near the Sting of the Sccrpion. 4. The Eye of Sagittary. 5, One, in the Head of Orion, In the firft of 
thefe more Stars appear, through the Telefcope, than in any of the reft; though 21 have been reckoned in Orion’s Head; and above qo in 
the Crab. Two are vifible in the Eye of Sagittary, without a Telefcope ; but feveral more appear by the Ute of that Inftiument. Flanfied 
obferved a cloudy Star in the Bow of Sagittary, containing many {mall Stars. Caffini_and Flarzflced obferved one between the Great and Litile 

Dog, appearing full of Stars, only vifible by the ‘Telefcope. he two subiti/o Spots near the South Pole, called the 
Magellanic Clouds, Magellanic Clouds, by Sailors, refembling the Afi4y Way, tothe naked Eye, appear through Telefcopes to be a Mixture of 
{mall Clouds and Stars, 

But, thy moft remarkable of all the c/oudy Stars is inthe middle of Orfon'’s Sword, where Seven Stars (three of which are clofe together) feem 
to thine through a Cloud, very lucid near the middle ; but faint and imperfeét about the Skirés : looking like a Gap in the Sky, thrcugh which 
appears Part of a érighter Region. Though moft of the cloudy Spaces are but a few Minutes of a Degree in Breadth, yet, as they are among 
te Fixed Stars, they muft be every one larger Spaces than our So/ar Syjlem occupies; as in which there feems to be a ferperual unuterrug ted 
Pay, among innumerable Worlds, : 


Of New Periopicay Srars. 


Several Stars are defcribed by antient Aftronomers not now to be found; and others are now vifible to the naked Eye not recorded in antient 

Catalogues, Hipparchus obferved a xezv Star about 150 Years before Cérif7, who has not mentioned in what Part of the 

Changes of Stars. Heavens it was feen ; though it occafioned his making a Catahgue of the Stacs the moft antient of any the! 
have. 

The firft new Star that we have any certain Account of was difcovered by Cornelius Gemma, on the Sth of Nowcmber, rgy72, in Cufeepea’s 

Chair, It furpaffed Sirius in Magnitude and Brightnefs, and was {een for 16 Months in Succeflion. It appeared, at firft, bigger than Fupiver 


to fome Eycs, by which Means it was feen at Mid-Day 3 afterwards it dec-yed gradually in its Luftre and Magnitude, tiil Warch 1573, when 
it becume invifible. 


co owe now 


On the 13th of Auguft, 1596, David Fabricius observed the Sted Mira, or wonse:ful Star, in the Neck of the 
Whale, Since difappearing and appearing, pericdically, feven Times in fix Years, continuing in its greateft Lufire, fur 1: 
Days together, which is never quite extinguifhed. 

In the Year 1600, William Janfenius ailcovered a changeable Star in the Neck of the Swan, which, in Time, became fo fall, as made it 
thought to have difappeared till the Years 1657, 1658, and 1659, when it reccaured its former Luftre and Rjoguit.de ; but foon decayed in both, 
and is now of the fmadlef] Sizes 

In the Year 1604, Kepler, ana feveral of his Friends, faw a mxezy Star near the Heel of the Ri 
fpatkling, that it exceeded any Thing of the Kind they before had feen, who obferved that it was every Moment changing isto fume of the 
Colours of the Rainbow, except when it was near the Horizon, and gencrally appeared white. It execeded Jupiter in Magnitude, which it 
was near during the Month of Ofober, but diftinguithed from “¥upiter by his Qeadier Light, ‘This Star difappeared b tween Ofober 1605 and 
February following, and has not fince appeared. 

dn the Year 1670, Fuly the rsth, Hevelius difcovered a nev Star, which, in O&cher following was fo dccayed as to be hardly perceptitie. 
In pril following, it regained its former Luftre; but wholly difappeared in sdugnfi, An Atarch 1672 it appeared again very fiu.all, di ap- 
pearing ever fince. ; : 

In the Year 1686, a new Star was difcovered by Kirch, difappearing and returning periodically in 404 Days. 

In the Year 1672, Caffini obferved a Star in the Neck of the Bull, which he judged ‘was not vilible in Tycho’s Time, nor yet wher. 
Bayer made his Catalogue, se 


Periodical Stars. 


ght Foot of Serpentarius, fo bright ané 


Ee 
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Of Cuances in the HEAVENS. 


at Many Stars, belides thofe before-mentioned, have been obferved to change their Magnitudes and Appearances 3 but as 
Periodical Stars none of them were ever obferved to have Tar/s, "tis concluded they could none of them be Comte; having no Parallax 
accounted for, in their greateft Luftre and Magnitudes. It appears probable, that thet geriodical Stars, having vatt Clufters of durk Spois, 
seaene F eae Now Rotations on their own Axes; by which Means they difappear when the Side covered with Spots is tuined 
Tieenuels ser a c Stars, breaking out of a fudden, with fach refplendent Brightnefs, are probabiy Suns of other Sytem, whote Fuel be- 
on their Su faee. “a acquire their Blaze and Splendor, continuing for fome Time by the Acceffion of the Comets of that Syitem, lodging 

And MM, ss ars this (according to Sir Ifitae Newton) appears to b: the greateft Ufe and Rud of the Cometary Part of a Syflems : 
digious fife Rottit” in his Differtation of the Figures of the Cekflial Bodies (p. 6x to 63) is of Opinion, that fome Stars, by their pro- 
ng tom te y eaaee axes, allume not only the Figures of tlatted Globes next their Axes, but, hy the great centrifugal Force, awi- 
invifible when thei i cee may become of the Figure of Mill-flones, or even be reduced to fiae cirenhir Plares, fo thin, as to be quite 
aan " oly mages are turned towards ust As Saturn's Ring isinvifible in fuch Pofitions.” ‘Shat, when very excentric Péimets, or Com 
fy yo round any flat Star in Orbits muck inclined to its Equator, the Attraction of the Planets or Comets, in their Perthelien, muft alter 


the Luchir u : vhi i i ; Lee 
cliration of thi Star 5 on which Account, it will appear more or Tefs large and luminous, as its Broadfide is more or lef turned towards 
pita And thus he thinks we may aeeount fur 


is i the apparent Ghanoes of the Mogattiate and Lufirt of thofe Stars as likewile for their appearing 
and difippearing at cettain Interwals. re PA Sf SNE ES ii Ree eee BOS Pe B 
H Sem: of AY ATO n fe i * . : . 
fiet of tones irs, particularly Ttochinetheir Places, in the Hervenc, shove a Minute of a Degree, in Re- 
ee he Situation of other Stars. But whether this is owing, to any rea? Motion of the Stars Giemfelves is the Bufincehyof many awlyes to den 
ye at ot 


oa Pau ee ee Place, with Regard to alfilate Spce, it mut, in Time, oceafion an apparent Change in the Ditlaness of the 
Anne nea ae Ani ut fuch a Care, the Places oF the nearen Stars tous being mote atteSed than thofe ata crevter Diflince, their 
sak atpeakeehie es ar He ae it ne though the Stars themlelves were really 1m “athle. On the other hand, fone Sy-éey reniains at Regt, 
Pieces seuieive lets eae : y! es Lave reu/ Motion, in deapeet of intime § PACE) their Politions will be changed thereby, and apparent 

Hn Te Rast an aa i B as thofe Stars are. nearer or further frem us 3 ant the fwilter or flower thale Motieni are, and their Directions 

8 Perception, A nd te me will happen froin seed and dittesm Motions in the Syttems themifthyes 

Sunceian ; ‘ he Ubinauity of tie iptie to the Mes Fretiad By at prefent, about, one third Vare of a Degree lets than Prehasy deter 

i tyaty mained i. For molt of the Afroncmers after hin toad this Obliquity to decreafe gradually down to Sycfo's Time. 
changes, it Me objeded that Wwe Gunnot depend on the OLtervations of the anereat ‘Allronomens,. on Account’ of the Ditars oinefi ot 

theiv Tnlruments, ir may Leurecd, thacuyore and 7 demfeed were both able Oblervaturs, and yee Hanfled makes the E+ 


wliptic Obleutey « ; - : 5 $ : 
ptie Obliquiry about 2° Atin. of a Depree lei toont ros Yeats betore y which Digirence can hatdly arite fran the ditlerent Cor. 
an a ce ne rt cesar utritaaornnnmemenuremrnennivlenrene ames 


aly Gurus, have been oblerve 


9 than Dyeho did, 
7S ot mena RA TEA an nett» ws 
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retnefs of the Inftruments with which they cb%:ved. For, Prelemy lived 1324 Years before Tycho; and the gradual Decrea% of Ecliptic 
Obliquity, nearly correfponds to the Difference of Time between thefe three Great Afironomers. Though the Variation of the Obliquity is 
hewn by Dr. Bradley, to depend on the Place of the Moon's Node through its Revolution, (See Tad. p. 33.) Yet, if we confider that the 
tarth is not aperfel7, but a flarted Sphere, whofe thorter Axis is lefs than its Equatorial Diameter, and that the Swn and Moon arc continually 
and obliquely acting upon the greater Mafs of Matter about the Equator, and attraéting it to a nearer and nearer Coincidence with the Eclintic, 
1. will appear in fome Degree probable, that the Attractions conftantly diminifh the Angle between the Planes of rhe Ecliptic and Eguatzy, 
Nor is it !efs probable, (as the World is to be defiroyed, or come to a Period, according to the Scriptures) that the matwal Attractions of all the | 
“Janets have a Tendency to bring the Planes of all their Orbits to a final Coincidence : Though the Efteét be fo fmall as not to produce a tenii- 
yle Change in many Ag.s. Sec Ferguson's Affronomy. 

——The Stars fall fade away, the Sun Himfelf 

Grow dim with Age, and Nature fink in Years, 

But thou feall Cries in immortal Youth, 

Unburt amidft the War of El.ments, 

The Wrecks of Matter and the Crufh of Worlds! Caro. 


a 

As Affronomers begin their Computations from certain fixed Points in the Heavens, called Apechas, or Radical Pha- 

Eras of Time ces; fo Hiftorians begin their Reckonings from certain fixed Points of Time, called 41s, or Radixes of Time. Tie 

moit remarkable Radixes of Time are the raz: of Creation, the Greelc Olympiads, the Building of Rome, of Naty. 

naffar, the Death of Alexander the Great, the Birth of Cuarsr, the rabian Hegyra, and Perfian Yefdegird, Vhefe, and others of lefs Nete, 
are determined according to the Julian Period, Age of the World, and Years before and fince Chriff, as in the fel/owing Tabe. 


reper Le DN TT Te 
REMARKABLE ARAS aad EVENT S., 


According to the Years of the Yuliaz Period, of Creation, and of Chrift. 


Z Remarkable Eras, or Events. Jul. | of Remarkable ras, or Events. 
7 Per, | Cre Cre. | Che. 
ae THE =p ee 


THE 


Creation of the World, by Strauchius Perfian Monarchy founded by Cyrus 6 5 | 415413390! 559 


1 he 
2| Deluge, or Moab’s Flood «4 2 6 6 8 2420 1656 Battle of Marathon «© + + 6 © @ «@ 422413460! 489 
3| Airian Monarchy, by Nimrod «6 «2 « © [253715733 Beginning of the Reign of sdrt, Lengimanus | 424913485) 4% 
4[ Birth of Abrabam «6 6 0 «6 6 8 52772 1945 Beginning of Danie?s 79 Weeks « « «© | 4256/3492] 457 
g| Beginning of the Kingdom of Argiver . .« 2856] 2092 Beginning of the Pedcponnefian War « « 428203518) 231 
6 | Beginning of the Kingdom of Athens, by Ceereps | 315712393 Draty of Arsxanper the GREAT « © |4390] 3626] 32 
7| Departure of Ifraelites from Egypt . 2 « «© | 3216}2452 Reftoratiun of the Jews . 2. 2 + « 454513784] 229 
8) Their Entrance in Canaan, or Jubilee . +» | 325652492 Corrcétion of the Calesdar by Julius Cefar | 4669] 3905 

g|Deftruétion of Tray 6 2 + 6 + 6 6 © 13529 2865 Beginning of the Reign of Ifercd « +» « |4673$390¢) 4 
10] Beginning of King David’sReign . 6 » 4365 2838y Spanifh Hira «+ 6 6 6 6 6 6 © JaG75}3gr1] 58 
13| Foundation of Solcmun’s Temple . « + « | 365642932 Battle at A@tium 6 6 6 8 6 eo e 1 GGBZhGQtGf 3° 
12} Argonautic Expedition . . . «6 «© » «© |3776$3012 j Yaking of Alexandria 6 6 6 6 « © J 46830 3g10f 30 
13] srbaces, the I. King of the Medes. « «© | 383313074 ra of the Title of Auguflus . 6 6 « | 4686) 4g22! 3: 
14| Mandaueus the II, ¢ «© © 6 6 2 8 38651 310% Trave /Era of Curist’s Bietn « o 4709] 39451 4 


Death of Hercd « « © 6 Jazic]zqqgo} 3 


wg}Sofarmus TN. 6 6 4 6 ee 8 oe F39FSE3TST ee 
2 Reputed 2EvaofCurisr, by Dionyfiusexiguus | 471343540} ° 


x6] drticalV. 5 2 6 6 ew eh 3945] 3151 
aq{Gardia Ve 6 8 ow 8 ee Be 3996} 3232 
r8|Pbraortes VIL 6 6 ee we 495713293 
1g|Cyaxares VITe + 6 ew 6 te 
20|Broinnine of the Greek OrymPiaps 6 © 13938143174 
21}Catonian AERA of building Rome . ws 396193179 
a2} Aina of NABONASSAR 6 2 6 6 oe 3967 | 3202 
23|Deftruction of Samaria . « © + « + 3990] 3226 
24 | Babylonife Captivity . « «© © «© © « |[4133]3349 
2§|Dettruction of So/smen's Temple .« «  « + §4124]3260 


True Yoar of Curisy’s Dearu . 2 e AIAG L j0%i) Gt 
Diflrution of Ferufelert . 6 © 6 + «© | gIBZfacry; 7] b 
Disclefian Perfecution «6 «© « © © « « | §Ogfq2gr} 5 R 
| Aira of Conflantinethe Great 6 » « | 5019 4i254) 347 
D9\Council of Nice « «6 6 6 © 2 6 6 | 6038 f4ga74] 34 
fixa of HecwaA 6 6 6 ew 6 6 6 1 5555h45784 Oa]: 
Zina of NaspEJERD « - 6 @ + S3q4fqgse] 63 

Sallalaan Fira «4 + 6 + ew we s79t {goats 
3} Abra of the Reformation . . 1 6 . 623045466 1507 ; 


OF ZRAS, CYCLES, ad PERIODS, | 
it 


THE Solar and Lunar Cycles of 28 and 19 Years, and Roman Indidion of 15 Years, multiplied together, produce the creat Sultan Por'sli y 
of 7980 Years ; having its Bepinning 764 Years before the fuppoled Ara of Creation, when all the three Cycées began together, And + vee 
faid Futian Period is not yet compleated, it therctore comprehends all other Cycles, Aras, and Poids, And as there is but one Year a tht 
whole ‘Julian Period, having the fame Numbers or Paats of the three whole Cycles, of which the fuid Leriod is compoled, therefore, it fy) 
had marked, in their Wiitings, the Numbers of the three Cycles for the Year in which any remarkable Evenr, or,memorable Trani, 
happened, there could have been xo Difpute about the Time of its happening. 

To find the Year of the Julian Perivd fince Cbrifi F ‘The Dionyfian, or reputed, f&ra of Chritt’s Birth, being about the End of the 471 
Year of the Yulian Period, 

RULE, To rhe Current Year of Chrifh add 47 v4, the Sums qill be the Julian Periods 

Jo find the Yuar of the Julian Period before the reputed Coming of Chritt ? 

RULE, Subtr adi she Number of the given Year before Chui from 47 fy and the Remainder will be the Julian Period 
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I cPLA EE I, 
. ZERAS, CYCLES, and PERIODS. . : 


PLEI 3 Years fince Chrift, EXAMPLE Hl, 1759 Years before Cbrift. 
EAM pats Year of Yulian Period at Chrif’s Coming. 471@% Year Julian Period at Chrifi's Cominz. 
Sum, 647% Year of Ful. Period 1759 Yrs fince Chrift. Dif. 2956°Year Sul. Per. 1759 Years before Chri. 


d the Numbers of the three Cycler of the Sun, Moon, and Indigtion for a given Year of the Julian Period. 
Rue. Divide the given Year by 28, 19, and 36, refpcétively, and the three Remainders will be the Numbers of the Cycles fergit, The 
three Quotierts will be the Cycles compleated fince the Fulian Period began. 
4 


r. Per. Yr. Per, Yr.Per, 
Examples. 28) 4713 (168 Cycles fince. 19) 4713 (248 Cycles fince. 15) 4713 (314 Cycles fince, 
Rem. 9 Cycle of Sun, Rem. 1 Cycle of Moon, Rem, 3 Cycle of Indiftion. 
or Dominica} Letter, or Golden Number. All at the Birth of Chritt. 


Of the BIRTH and DEATH f CHRIST. 


THE common Ara of Cbriff is 4 Years later than the true ra, For Chrif? was born before the Death of Hered the Great, who fought te 
kill him as foon as he heard of his Birth, And according to the Teftimony of F:feplus (Bf. 15. Ch. 8.) there was an Eclipfe of the Moon in 
the Time of Hered’s laft Sicknefs, a little before his Death. Which Eclipfe fome Afronomical Tables thew to have happened in the 4710 Year 
of the Yulian Period, Dlarch 134 gh 21m after Midnight, at Fersfalm. Now, Clrif? muit have been born fomic Months before HHersd’s 
Desth, becaufe in the Interval (betwixt his Birth and Hcrod’s Death) he was carried into Egy}t, for Prefervation of his Life. The ltct 
Time therefore at which the true £ra of the Birth can be fixed is about the End of the 4709th Year of the Yudian Period, which is four 
Yorrs before the reputed Era. 

Cérfi died in the 4746 Year of the Fulian Period on Friday, April 4, in the 33d Year of his Age, accerding to the reputed Afra, 
er 37th Year according to the true Afra, difcovered by the Eclipfe of the Mocn happening a little before the Time cf Hercd’s Death, He was 
put cn the Crofs, at Ferufalem, at 12 0’Clock (as we reckon Time) and expired about three in the Afterncon: the whole Neighbourhood 
of Ferufjalem, being overfpread witha miraculous Darknefs, during the Time of his Suffering. 

This miraculeus Darknefs, (on the 4th Year of the 202d Olyr piad) Pliegen, the Trallian (2n Heotlhen Writer) menti nsas an Eclit fe of the 
Sun that then happened, through his Want of Knowledge in Aftronomy. For it was full Mocn alout ibet ime, ly Aftrosomical [ae 
bles, and confequently there could be no Eclipfe of the Sun. " 

Fer ample Acccunt of the Time of Chrif?'s Crucifixion and Age, at his Death, {ec p. 42. Palladium 1754. 

The Reputed ZEra of Chrifi’s Birth was never fettled till the Year of Cbrif# 527: when Dioryfus Exiguus, aRanan Abbot, fixed it at the End 
of the 471th Year of the Fulian Period ; being four Years too late, for the Reafon tefore given. 

The Birth of Cants7, according to Aickelas Man, Etq3 in his Chroncfogy, is proved to be jut 6 Years before the faid vulgar, or reputed, 
fra; the Eclipfe of the Moon, a little before Hered’s Death, happening on Afarch the x3th, at 3 in the Morning. 

But, that the Eras or CurononoGcy may be examined and fettled on the Foundation of Truth; we here give the Reader Sir Tsaac 
Newton's AsTRONoMICAL PrincspLes oF CHRoNoLoGy ; by which he determincs the Granp #ira of the Argerautic Expeditizn as 
the Foundation of all his Chronology, 

Heobferves, that Exdexus, in his Account of the Spheres of the Antients, placed the Soff-cs and Eguinaxcs in the Midit of the Contlella- 
tions of Aries, Cancer, Chela and Capricorn ; and that this Sphere or Globe was firft made by Aqufeus, and the Afferijms delincated upon it by 
Chiron, two Perfons of the Argonauts. 

It has been fhewn, by the Preceffion of the Equinoxes, contrary tothe Order of Signs, that the fixed Stars appear to go forward, in the Signs, 
i es a Veare And becaufe at the End of the Year 1689, the Eguincétial Colure, paffing through the middle Point, between the firft and laft 
SaStar of rics, then did cut the Ecliptic in y 6° 44’, it is thence evident, that the Equinox had then gone back 36° 44’, and therefore, As so” 
g4is to 1 Year, fo 36° 44’, to 2645 Years, for the Time fince the Argonautic Expedition, to the Beginning of the Year 1690, or 955 before Chrift, 

iq But, Sir Jfaae Newton (in order to determine the Time more correctly) finds the mean Place of the Colure of the Eguizoxes, and Soiftices, 
gby confidering the feveral Stars they paffed through among the different Conftellations, according to Evdexus, as follows, 
In the Back of “ries is a Star of the 6th Magnitude, marked y, by Baycr, inthe End of the Year 168., its Longitude was & 9° 38/ 457; 
and the Equinoétial Co/ure paffing through, cut the Ecliptic, according to Eudoxus, in % 6° 58! 57. Z 
In the Head of Cetus are two Stars of the 4th Magnitude, called y and & by Bayer: Eudoxus's Colure paffing in the Middle between them, 
)fout the Ecliptic in % 60 68? 1”, atthe End of the Year 1689. 

In the extreme Flexureof Eridannus, there was formerly a Star of the 4th Magnitude, (of late referred to the Breaft of Cetus) being the only 
{ Star in Eridanus, through which the Colure can pafs. Its Longitude was, at the End of the Year 1689, 25° 22/ 10", and the Colure 
of the Eguinox pafling through it cut the Ecliptic in % 7° 32! go”, 

In the Head of Perfeus, rightly delineated, is a Star of the 4th Magnitude, called ¢ by Bayer; its Longitude was ¥ 23° 25! 30”, at the 
End of the Year 1689; and the Colure of the Eguinox, pafling through it, cut the Ecliptic in % 6° 18% 57”, 

In the Right Hand of Perfeur, rightly delincated, is a Star of the 4th Magnitude, whofe Longitude, at the End of the Year 1689, was 
% 24° 25? 27”, and the eguinotfial Colure, eae aa cut the Eclipticin y 4° 56 4o%e 

60 t “ 
The Sum of all thefe iM 6 33 a 
Five Places of the 8 7 12 4o 
Colure % 6 318 57 
. 8 4 56 4o 


Is.e+ 1292 26 5 
The sth Partof which... 6 i in which t lure j E 
ais eee Dade 3 aries. the Mean of a Manber of Oljnvanons. ey ue er eaisk mange Maen igerel SOA niMe Emi onavlery eat r6Bo. 
ter this Manner Sir Jfaac Neavron determines the M iti 4 i 446", whic’ ing ver 
rem ie other Sore, Shewa the Dedudiion to he ‘ihtyacic Sy eee ee aaa Ais iii ect 
The Equinoxes, at this Time, having departed 4# G° 2g! from the Cardinal Pointy of Chiron, fhow that 2638 Years have elapfed 
‘Time, which is correéter than the former Number of Years, (though lefs by only 17) for the Time, finge the Argcnautic Grats Given 
of pau eg Ne ee Era about 938 Years before Chrif. ‘ - 
y other fimilar Methods Sir face Newton fhews, that this rq of the Argonauts aught to be placed in that Age of the World. Andhayi 
omnes one mott Aniient ZEra, he makes his future Computations in Checadlon with Reference sheets Who, with erent Sieill art 
en oes sae (ste his Chronology to agree with the Courfe of Nature, the Priaciples of Alronomy, with Sacred Hiftory, with Hercdotus, the 
profane Hiflory, and with dfelf. Whicd preat Author it therefore not to be conte aditted but by his EQuars in Judgment, or fuch, at leaft, 


ayunderfland him, 
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DOMINICAL LETTERS for Futian or Otp Sry e, for ever. 


Years fince CHRIST. 
CENTURIES. 
Of Foo} 200] 300f 400] 500) boy 


Years before CHRIST. .« 
CENTURIES 


& 
aye ante 


at pee Joe ~, ©} Lov 400} 500] Goo 
ugh ues Yb 2 YEARS 700 8oc T 100} 1 Z00}1 300 YEARS 70° 800 goo }toco BESS) RENEE 320 
CBSE OE above 1400] 1500 180<11g00/2000 above 1400] 1§00 |1600] 1700} 1800] 1900/2025 
ung Cee CENTURIES |2!00] 22Cc0 2500}2600/2705 |} Cexturiegs |2100{ 2200 12300] 2400] 2500 | 2600}z709 
Va - before 2800] 290 3200}3300/3400 ince 2800 | 2900 13000} 3100} 320013 30013 400 
CHRIST. [3500] 3600 3900]/4000/4100 |} CH RIS T.] 3500 3600 3700] 3800 3900 | 4000}4. 109 
DCICB I iG IGFIFE [ED DC |ED {FE IGF |AG IBA (CB 
1[29;57,85/E D F 1\29)57 '85/B Cc D E F GIA 
2/30] 58|S6/F E G 2\30158;86/A B Cc D IE F |G 
Z4Z1bS91871G F A 3)31|59}87|G A B c D E ]i 
4]32,6c}88]8 A JAG q CICB |} 4)32/O0/s81FE IGF {AG |BAICB |JDC|ED 
5}33]61/891C JB JA Fog |b §]33/o1/8o)D JE [FP JG IAT |e le 
6134|$2|90]D Cc B G |F |E 6}34/62 go] C D £ F G A 4B 
7135)63forjB D Cc A jG IF 7135193 o1/B Cc D ER F G IA 
8]36164/92]G F JF E JED CB IBA |AG 8/36) 64 92 AG IBA ICB ID CE FE IGF 
“slasloiala le FE ID le la Il elaylosigal 1G la ie le ip 
elasleofoaia JA fa fe |e |b fe frolgslssce |e fo fa |e fe. tp 
Lt} 3g]67]gs/C B G F —  |D 11139] 57] gg} D E F G A Bo IC 
12 40168 [9o( BD DC BA {AGIG FIFE 12/40] 68/96|C B DCIEDIFE JG FIAGIBA 
3/41 foyfg7|F JE Cc |B |A |G 13/41{69lo7,A |B |C ID JE |F jG 
14.1 42[70[/981G F D C JB fA 14142}70]98}G JA B Cc D E IF 
15143471 [99{A4 G EB D {Cc {Bb 15143171 |o9|F G IA B Cc D {E 
16) 44]72 CB IBA GF JFE JED IDC }} t6l}4q) 72 ED{]FE IGF /JAGIBA {CB IDC 
lasts JD fe A |G [ft [E wlast73}_ |C \D JE |F (|G |A BT 
18) 46) 7. E D B A ry 18] 40] 74 B Cc D BE y G IA 
1gl4a7]75 F E Cc B G 19]4.7475 A B Cc D jE ¥ IG 
20/4876) JAG GF ED IDC BA 2014°176 GFIAGI|BA {CB JDC |£D-FE 
21449177 B A |G : ui C 21/49/77 mF 6G \A IB Cj 
22}50178 Cc B A B HID 22150}78 D 10} F G A 3 4C 
23450179 D Cc 3 G 4B Jk 23451179 Cc D jE F G {A |B 
24/52/80} FE JED JDC} BA |AGIGF ff 24}52] 80 BA JCB IDC JEDIFE |GFIAG 
iG |F 5 A f[zsis3ist] |G JA JB Ic |b le 
A |G {fr 26 i szl tr |G jA |B fe fo in 
B A G 27155) 83 a Pr G A B Cc 'D 
xe BA 28ls6laaf {DC IE DIFE IGFIAG JBA CB 


USE. The Dominical Letter ftands under the Column of Centurieh 
and againft the Year (on the lett) above Centuries, /ince Coriff, tor the 
‘Letter required. 


USE, The Dominical Letter flands mar the Column of Centu- 
ries, or whole Hundreds, and againff the Year (on the Left) above 


Ae ah es fre Centuries, defore Chri, for the Lecter required. 


Conftruffion, From the foregoing Argument reverted, anv Num 


LES 0 6 t7 Confiruftion. There being a Revolution of the Yuliat Dominical 
49° Letter in every 700 Yulian Yeare, any Number of Fulian Years beforc}| of Sulian Years fince Chri, will have the fame Julian Dominica! bt 
Chrift, will have the fame ‘/u/ian Dominical Letter as the Complemenr|} ter as the Complement of thofe Years to any Number of 7coo Yes 


will have for Years defore Chrifi, 
Yrs. Dom, Let. 


of thofe Years to any Number of 7oo Years, will have for Years 
ince Chrift. 


Yre. Dom, Let, . 
7 Hundreds . . 3500 Cr 3s 07 7 Tundreda . 4. + 5600 GOs, 
Example. } Before Chritt , . 2563). oe 2 6 3 Example. J Since Chrift ., —= 3666] .. F. AAA 
cares ai nb aes ¢. TG BP meet aw 7 g ag 
Comp. fines Chr. 9371+ + Mr Comp. bef, Chr foxy, 2 e Fe 


sina annnn Teva ne oar tne ann ER ERIE En OEEREREREnROREROSRERIREERER nnn enremmenstemraesiceeemnneneaneeeeeemeenentnemateeeeenetemnenanmnnmndaeaatecenmmnenacmmammmmnemmenemmmsemmnemmenecacenants tame ranean ee anneal 


N. B. By encreafing the Columns ef Hundreds by Sevens, the Dominica! Letter may be found for any Number of Julian Years defire ot 


fince Cunipy 3 though never fo great. 
In Leap-Year the sf} Dominical Letter ferves to the 2gth of February, exclufiee, (24th being twice reckined, or ag and 25 the fame Rein 


in the Roman Culendar in Bilextile, bave the fume Letter) the Second Yominical Letter ferwes for the Ref of he Years But in our English Cabisttr 
this extraordinary Day is added onthe 29th of February. 


en eee 
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————— 
DominicaL-Letrers for Gregorian or New Sty ve, for ever. WEEK and Montu-pay. Shewing, by pe 
Tents efore CHRIST. EARS fince CHRIST. Sunday Letter, of either Style, the Day o 


= : 5 = ZS the Week to any Day of the Month, in 
CEN LURID. JCENTORIES that Year, for ever. 
247 \—— 3 


Sunbay-LeTrTers, 


100} 200] 300] 400 100° 20¢} 300} 40a MONTHS. |——-;-— : = 
500] 600 aoe foo 50, boo} 70C] 800 A[BIC )DIETFIG 
; goo} tooo] 100]1 200 900 1000] 1 100}! 200 Ii 27 31 4] 5] 6} 7 
| 1300}1400]1 500]1 600 1300 1400}150C]1600 January 31] 8] gftolritfr2}i3}ig 
1700|1800}1g00]2000 1700 1800}1g00}2000 OcroweR 34415 /26]17}18} 19] 20/21 
1 YEARS [2100/2200]230012400 |! yg 4 Rg |2100,2200|2300]2400 22|23}24|25| 26] 27/28 
1 above |2500|2600]2700|2800 above |2500 2600]27 00/2800 29}30/3' 1a) 2173 | 
| Centuries |2990}3090]3100]3 200 fl Centuries 2900, 3000} 5 10C)3 200 : 5) 6] 7] 8] olsojat 
| before 133901340013 500;3600 ince — 13300, 34.00 350013600 Fear. 28. 29}12]13]/14 [15] 16117) 18 
{Currsr. [3799}3800|390014000 |] Curis 7. 13700 380013g0C]40c0 Marcu 31} 19 [20] 23 22723; 24125 
G {LE cc Py CUE G |BA NovemBer 30 26 27428129) 30 3! if 
Trols7asjA IF (pb Ic 'f29157[35/8 (DIF IG 2/31 415! 6} 7, 8 
2}3015 S1361B G IE D 2/30})58/36/A IC EF APRIL 30) QyTOprr fiz az rg 1g 
33tSgis7IC JA IF E B131591871IG 1B D jE Jury 31 ;16(17 1B} 19.20 21 22 
4132/601838/E DIC BIAGIGF 4132/00}38|/F E | AG ICB ID 23 \24)25|26:27/28 29 
5133/61 [Sql D A 5[33fOrl3qlo TF AB 139134) 1] 2) 3) 4 5 
6134162\l909G IE B 6}34)02J901C [EB G A 6} 7] 81 gfrofar 12 
735|O3l91]A IF Cc 7|35/63)91]B = | D goG Aveusr 31}13}14}is ji] 17 |18 19 
8130/64ly2/C BJAG ED 8136/6. 92/A GIC B JE DIF E 20/21} 22 123 24]25 26 
 9)37/65103 370s1931F |A IC |D ee id al Reed ee 
10138669 4lE G {B {Cc 3| 44 516. 7] 8: 9 
11139!37 gD |F A JB SEPTEMBER 30]10| 43412 \13 1gtts 16 
12 40168 964C BIEDIGFIAG Decemaer 31!17|18/19 2021/22 23 
13]4t09lg7]A_ (CTE |F 24/25|26 [27 | 28|29 30 
14142:70193G {B |D JE Bit rp 2] 3] aos} 6 
15l43/7 log f A {ec D 7{ 8) o}rojrrtr2| 13 
16/4472] JEDIGF IBA {CB May 31} r4]rsfioliz{1Sfig!2o 
walssral fe fe (eda J28]22]25|24125|36/ 27] 
18146741 IB ID Ir’ Ig poll Ko) Fis 
19l47:75f JA [IC . IR UE 41 5} Of 7] &4} gf10 
20/48 71 GFIBAIDCJED JUNE 30 a pe r4}rsfr6/ 17 
Y IG Wlailaccsl le ie tte I8fig}zo}zr j22f2,] 24 

zeeocul Io. Ie da __t2s]26l27128 |2gl30 
t \ > _ Pe. Tepe ea Oe 
2315 1179 C e : ¢ inday«Letter, for the Year, and 
boda 52 8o |B AL c FE Loe F phe Me Tune sae Chien of a3! the}, 


Suxdays in that Month, for thit YEAR. Next to 
which, on the Right, is the Monday-Column, next 
Tucfday-Column, &e. Whence all the Week-Days ot 
that Month are immediately known, 

Example 1. To find on evhat Week the 12th of June 
happened 455 -Yrars fince Chri}, N.S. 

The Dominical Letter was (by the foregoing Table) 
Cc. — Now, under C, againnt June 6, 33, 20, 27 Is 
the Swaday-Column ; next to which (on the Left) is the 
Saturday-Column, wherein is found 12, which there- 
fore was on a Saturday, required. 

Example 2. Required the Week-day of September 
19, 1777 Years betore Chritt, according to N.S. ? 

The Dominical Letter is found» pe 

Flence, under E, againtt September (to the Left) the 
Sunday-Column is 7, Wy 27, 28, all the Suadays mn 
that Month 5 and to the Left the aoth Day is in the 
Friday-Column, which therefore was ona Mriday, ye- 
quired, 

Hence dpr. gi, 33 Ch O.S,. was on a Fri’ 
Chriffs Crucifixion, - 

And May 28th, 585 bef. Che. on AL A 
afcer a Battle between the Adedes and fy , 
Wednefday, according to Feryufen'a a ty, Peace 
Author niflakes the vit of Chr. Yon ne notion a 
‘the Year before) Chr if wy Naa a a Pa 

. ied A 95 ae eEiTt ie) 
vhionological ras. 40 thereby iisee. avis 


Phe Domed “eteer hands un- 
ler the Column of Centuries, or whole 
undreds, and againft the Year (on the 
eft) above Centuries, pefire Chri , for 
he Letter required, 

Confiruétion, There being a Revolution 
f the Gregorian Dom. Letter every 400 
rege. Years, any No, of Years before Chrift 
i have the fame Greg. Dom: Letter ag 
¢ Complement of thofe Vears to any No, 
f 4 Hundred Years will have Sur Years 
ince Chriff, Ado § 
chose Va. Dom L. 
| 4 Hundreds. 6 4600 
eh 


USE. ‘Vhe Dom ical Letter ttands un- 
der the Column of Centuries, and againtt 
the Vear (on the Left) above Centuries, 
Since Chrift, for the Letter reyguircd, * 

Confiruétion, In every 4 Hundred Gree 
gorian Years there are 20871 Weeks jut, 
or 3 Days Jefs than in the fame No, of} 
Jul, Years; hence a Revolution of the 
Dominical Letter every’4 Hundred Grego~ 
rian Years 14 evident. 

NB. The Dominical Letter for any 
Number of Years face Chrift will be the 
fame, ae the Dominical Letter for the 
Complement of thote Years te any Nume 
ber of 4 Hundreds, before Chr if, 


i) 


Before Chit 6 rg lD OB 
Comp. fince Chrift” 1847|D CB 
So for the Ref. 
N.R. Pho’ there warno N, Style be- 
re Pope Gregory ordained it, in 1582, 
y calling the "5 0%. O S, the 15 N.) Spica 
e the Yours may be thus cemputed in Comp. before Chih 106 
wiformey to our prefent Stydr. So for the bef}, a 
NB, By increafing the Columns of Hundreds by Fours, the Dam. 1 
ugh never fo great, 


Yrs, 
4 Hundreda . , good 


D.L. 
Fixed Since Chriff . a 333] A 
A 


etter may be found tor any Ne, of 


tee Voare Gop. 

Are ee cee “Wes Yours before or tines Chi: 
pee DS Core ; : 
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The GOLDEN NUMBER, at Sight, for any Year before or fince Curis. i 


WB aK ie Wiper 8 ; ae o} Years above Hundreds ore Curis®. i99]98/o7 
i . B, e Golden Number for Old an ew $184184182)0218 
Woe Be XE Style is the fame, and takes Place, at the Beginning 76175|74 66 be 6, ae pe by te . ‘3 
SL +97? ef the Year, with the Dominical Letter for each s7isdlsstsa! 47}46145|44143142/41140139 
eno 38)37136135 25124123}z2}21|20 
1g} 1817 ]16 Sf 7] 6] st 4) 3) 2}: 
Before CHRIST. ' Since CHRIST. Years.above Hundreds fince CuHrist. 
: Oo} i] 2) 3) 4) Ss} Of 7] Sf gfrofuafz2ts3[14(r5[16/17[13 
19|2z0}21|22123|24]25126|27]28129}30] 31132133134] 35136) 37 
: : 38|39]40141]42)4.3]44145}46147 (4814915015 115215 3/5415 5156 
Bega Hgnaeeas 57158159}00}61 62 63}6416 5166467168169] 70] 7 1172173174 
YEARs. YEARS. 76|77|78179|80/81|82/3 3}84185186)87 88}89190]9 1192193194 
95196197198}99 
GoLtpen Numpers betore and fince Curist. 
§700 ¢ 380m f 1900 © | «goo | 3800 ry 2) 3t 4t $s] Of 7] 8] ofzojrajsztratrgtys|eo[a 7] 18l19 
5500 | 3700 | 1800 100 | 2000 | 3900 6] 7] 8] glrofrefr2|rg}ralasirOje7[ Biro} xf 2) 3h 4) s 
5500 3600 1700 200 2100 4000 TIC 2qr3Zft4i1s 16 I7USitG} I} 2 3f 475 6 7\ 8h ofto 
5400 | 3500 | 1600 300 | 2200 | 4100 r6}a7|18lx9] 3] 2) 3] 4f sf Ol 7] 8] ofrojrair2irgtratys 
5300 | 3400 | 1500 400 | 2300 | 4200 213i at 5 6) 7) Bf ghrolrefratrairates|16]e7) 18}r01 
§ 200 3300 1400 50Q 2400 4300 7) 8) glrojr ti r2jpigii4giys r6]r7148; toy Ty 2) 3 4] 5 6 ; 
5100 | 3200 { 1300 600 | 2500 | 4400 r2liziralisrGjr7ir8ilro] tb 2) 3) 4) 5 7) 8) gfrolin) | 
5000 | 3100 | 1200 700 | 26co | 4500 r7{s8}1g] 1) 2f 3) 4) 5] OF 7] 8] girojarpr2zi1gyrayrs 16} | 
4900 | 3000 | 1100 800 | 2700 | 4600 3] 4f 5} OF 79 8) oprofrrprziigii4iis 16}17)|t8 | 1} 2 
4800 |_2900 |_1000_|}_900 | 2800 | 4700 || 8| 9]rojesiez|es}sgins|16]17]18)19) 0) 2) 3} 41 5) 61. 
4700 | 2800 [ofe) 1oco | 2900 | 4800 13ir4its|eola7{rSitg) 2] 27 3) 4] 5 6) 7} 8] g[rojiitie 
4600 | 2700 Soo 1100 | 3000 | 4900 r8Jig) I] 2) 3) 44 5 6} 7} Bt gfrofartrategiagf rsp 6yy 
4500 | 2600 700 1200 | 3100 | 5000 4} 5| Of 7; 87 ofroprrtr2pagirairs 16}iztr Sirol iy 2) 3 
4400 | 2500 600 1300 | 3200 | 5100 glrofrrfr2|agingirstr6ir7 s8irgp 1) 21 3) 46 5 6} 7} 8 
toe | 2$s0_|_seo_ || doe | 3300 | S200 || xi}rs|so}ez|x8|ro} af 2] 3| 4] st 6} 2} 8) olrolos eas 
4200 | 2300 400 1500 | 3490 | 5300 rg} 1) 2] 3) 41 5} O| 7] 8b oproptrin2yi3yr4 E5feoji7iss 
4100 {| 2200 300 1600 | 3500 | 5400 5) 6} 7) 8] ofrojrayr2 rglraits[rOlrzizeirgl. rf 2) 3) 4 
4000 | 2100 200 1700 | 3600 | 5500 rolar{r2}13}t4ir5| 26107 ral] 1j 21 31 41 5} S| ZF 89 
3900 | 2000 100 1800 | 3700 | 5600 r5|r6|r7jxr8jro] ty 2) 3! 44 5 6) 7] 8) gfrolny]12)13}i4 


CONSTRUCTION. The Firft Column of the Golden Numbers, contains all Thofe for Centuries of-Years before and fince Chriff ; and the 
following Columns contain all Téofe counted in Succeffion, for Years above Centuries fince Cbrift, or, in Retrogreffion, for Years above Cen, 
turies before Cénie cf, 

By which Conftsuétion of the above Table, any Number of Years before Chrift, and their Complement to any Number of 19 Centuries 
for Years fince Chrift, will have the fame Golden Number, and the contrary. Z t 

EXAMPLE, ‘Jo find the Golden Number for 1789 Years fince Chritt ? “and alfo for 1611 Years before Chrift ? . 

Yi 


Years ears 
Azaintt § Se and under 89 le ; Chrift ftands j ‘ Golden Number required, ‘ 
we A ra 
, * 19 Hundreds « » 380 19 Hundreds . « 190 
Likewife } Bifore Chrit tent ‘The contrary } Sace Chit ~—1789 
O.No —— zs G. 
Complement finee Chrift 2189 . gas before. Complement before Chrift 11E. « 4 a0 before. 
2190-b ARITHMETICALLY. see p 
To find the Golden Number before Chritt ? To find the Golden Number fince Chrift? - mi 
RULE. D:videthe Years before Chrifi by 39, and the Remainder RULE. Add 3 to the Years fince Cbrif, ani divide the Sum } vt 
being taken from 20, will leave the Go/des Number for that Year. [}.19, what remains will be the Golden Number for that Year. Am |; 
lf Nothing remains the Golden Number is 3- fo remains the Golden Number it 19+ : tt 
Year SCS ah i 
19) 1633(Bm 2. 1759 x 
a5 S/he o/h a 
—— ey, — 
fp 72 1 eee, 4 39)1790(94 
in 76 Aes Ai oe hg yt 
cs ——— 43 — 
— os 4 80 
35 
8 Mo 06 
. —— a 
. 5 Golden Nymber required, 4 Golden Number re 


quired. 
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4 
Be A TABLE, to find the Place or Sign of the Moon, xearly, by the Golden Number and a 
8] Days of the Month, till 1899; which will ferve for ever, by adding the Days the Afocn’s|~. 
Monrus. 2 go fosward in the Month- Days, for a given Period, beyond that Time. “g 
£ According to the Gregorian or Nea Style, & 
a _ London Meridian. |S 
“ah27 20)25 24] 23] 22,21 [20/19/18] rz prof rg (rqiizfrzfarfrol of 8] 7) 6) sf 4) 3) 2 
2| 1]27(26{25|24|23] 22| 20] 20/19|18]17]16| ssltgtisir2iit(rol of 81 7| 6] sf 4laiv 
ala l ates setae ec laal cel alee lao lts| elvciistralssteaialiol ot 2 ol 6) stale 
“i 3 aca] zz | 26 2s fas | 23 | 22 [2s [20] co] v4] lesliseal feels] 0] = 2] 7H 9] 
cael el al ay ae fact ag | 23 a2 fan leo] col caluctioleelag|ighelai}io| of <8) 96 
BAS aad [fs fess [2s | [20 solnslizfeg sgl | 13] [fo] S|] hu 
at OF st 4] 3] 2] tlez}26}25]24]23] 22] 21] 2zolrgp 8fr7/r6irsir4| rz fr2irr}rof o] 8 
“8h> [el slay 2) a] 27 [26 las [2a] 2a] 23] 282k sfoztegs| we] ane] fie a 
9) 8] 71 6 31 4 3i 2| 1127}26'25] 24[ 2: zalzifzciac}iSjrzi2O] ag fra [13 rz. 11/10 
ol] 8] 7] ©] 5] “al at [2 fer [25] 25 | 2a e222 [oct ginlaz| 16] a5 [4 | ait 
"i fsol of 8} 7] 6] 5 | 4] 3) 2] 127 | 25] 25 | 24l2a]2e|21|2}eg)18) 7] 28 2 prgaee 
T2{11}i0} 9] 8] 7| 6] 5] 4] 3] 2 1}27|26| 25'24l2g|2zjztjzoj1g] 15317 16.15 14}tg— 
ral fia iol af 8] a] | 5 {al 3! a] tf a7| 50.3525] eat [oo] 19 38/7 |30l45cgb 
A eg wa A pe ON a a a 
tg] sa]t3]ra|za] to] “g] B71 6] | 4] _3] 2] t8742¢|25/24]22)22) 22 |20]19] 1817) 1ehe, 
a5 {ialeg}izitstio! of 81 7| 6: s| a) _3|_2! al2zi26lasieg|es| 22) 21 lg0| 49a 8i7) 
161 15]14}13/12/t1!10] 9|/ 8] 71 6] 5|_4|_3' 2) 1l27|26lzs[24| 23| 22/21) 20,1918 
FER ISIas| 4444 ieee Pripripsirr rita 
¥of8 |i [0] v5] r4]tg, 22/11 |rol 9) “S| 7) eo] sal al 2] thay 26) 25 | 24123 | 22l2t|201 
3 fs a9| fas eg fig aga [i oo) “ol “8 |e ala aL 3115 | 20 25 [2 aalz3 
ng Fy Fe) A Td Oy 
“r]z2}2t|2olrg] 18 }t7 | 16,15) 44113 ,12 14] to] of 8! 7] Ef s] st 3/2] 1] 27126) 25)24.23F 
~~ \23|22| 21] 20] 19108] 17/16, 45 fag tg; 12] F410] ol 8} 7] Cl st 4) 3] _2| 4 |27 | 26l25i24 
334) 24] 22] 21 [20/79] 15) 97/46 [as [e4l 13 | 2] i | Fol of 87] Of [4] “3 | 2 | [275251 
4|23}24/ 29/22/21 )20/ 19128] 17 116/15} 14) 13] 12] t/t} Of BZ) Gls] _4) 3) 2) 1127/26 
September | j26]25 24/23} 22/21} 20:19 13 Tz fr6lag] 1g t13 rafarjich of 8] 7] OF 51 _4)_3 ae aa 
rs lez |26lastzglzzla2! 21:20 rgfiSiiz! 16! rstrg! r3lazfraticl of BE 7] GL 5} 4) 3} 2t al 
F EXAMPLE of the USE. N.B. Lwery Sign makes 25,9 
To find the Place or Sign of the Moon, fer July 1041764, the Golden Number being 17 ? Days, from Y to HX. 


Againft Yuly flands 1, under or above which, ftands the Day of the Month, viz, 10, againft which, on the Left, ftands 27, Advance 
Days, and the Golden Number being 17, againft which ftands x, to the right Hand, under, or above, which, ftands the ddvance-Days, wit. 
273 againit which, to the Right, flands the firft Part of Sagittarius, for the Place or Sign the Moon will bein, required. 

2» the Rewerfe Method the Day of the Month may be found to an Sigmte 

0 find the Place or Sign of the Moon, for April 295 1765, ihe Golden Number being 18 ? . 
}  Againft Aprif ands 4, under which ftands 2, for the agth Day, (the 1(t being always 28, when the Day of the Month ie above 27) againtt 
which, tothe Left, ftands 10, for the A/vance-Days. But again the Golden Number 18, flands 1, under, or above which, ftand thofe 
fame 10 “ldvance-Days, again which, to the Right, ftands the latter Part of Leo for Anfwer. And the like for all other Cafes, 


: CONSTRUCTION. 

Any Golden Number is chofen to ftand againft any Month, (to begin with January is bet) fo as the Number of Adwance-Day:, ftanding to 
the Left, apaintt the Day of that Month, being found under 1, placed againft the’Golden Number, fhall thew the fore or Jitter Past of the 
Sign the Moon is in, to the Rigdt Hand of that Number of s4dvance-Days ; which being determined for any one Day of any Month, the Reft of 
the Months muft be placed forward or backqward, in fuch Order of Succefion, or Retrogreffion, that the aft Day, next toa7 Days, be rec- 
koned 28 3 the 2d, the agth, and fo on, to the prefent Month's End: obferving, that a3 but 27 Daye are reckoned for the Moon's going 
through all the Signs, inttead of a7 Days, 7 Hours, and about 43 Minutes, that each third fucceeding Month hegins a Day later, or at 82 Days 
End, by counting forward: otherwife the Sign will go on too fait by 7 Huurs and 43 Minutes every 27 Days, or in about a Month, 

When the Meon's Place 1 afcertaind to the Golden Number for any Year, and the Moon's Mean Place being known to go forward by 13 f 
Days in each Lewy Peny or by to Days in cach Common Your, every Golden Namber advanced by g, or x, mutt be placed 13 or 0 Days fore 
wird of the tormer Gollen Numbers refpectively, which willalways poiat out, (by carrying che Advance-Days fo. much forward) tbe Pie 
or Sign of the Moon, for any Year and Monh-Day, requived, 
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A TABLE, thewing the Moon’s Age by the Golden Number, to any Day of the Month, B o 
till 1899. Which will ferve for ever, by fabtraéting the Days the Moon’s Age retreats, |] ¢ 3. 
or the New, Full, or Quarter Moons go forward, in the Month-Days, for a given|| o| 7 
Period, beyond that Time. be) > 
According to the Gregorian or Nea Style. : 318 
London Meridian. a 
27)26\25(24 23/22 21/20 )t9[te(‘7/10]15(t4]iaft2.4t 43 21) 2) 
So fat Mad (ob ate Ba) che EPA Pb PO | 4) 3 i) 2 
2|_1)30|29}28}27|20|25|24|23|22121} 20/19) 6} 5} 4)) 3 
25|24)23|22|2r}2ojrolrSir7 ies sitqdeg t2)nt 2} 15 Wl 4 
2 3 8} 2] 8 Hs 
{ 2] Ol s] a} 3) 2) 1 )30]29|2%]27] 20}25 j24]23|22}21}20]19)8 9) 817 6 
Jan. March |t3) 7) 6 5| 4) 3l 2| x3clzg|28|27]26)25]24}23l22|2sl2o|ig|t S| 7416115 (14 10) 9] 8H} 7 ) 
7) et sf af 3| 2] 1 )3¢]29| 28)27 [26 ]25]24]2 3) 22]2 1 f2oftg|r8}r7)a6}t5]rgf 3) t2ye 10) 9)| Sir 
21 els 30\29|23 [27 [26|25|24l25|22[2 t]2oftg| i817 [20|15 to Ht 9/Q 


~ 
- 
Co 


25 arlzolroli8|1 71 Olt s 12\}11 
20 21120 #3 [prc 
2 14 [h13 
September is \ 20 1 14 
O@ober 12 61 5] 4! 3 29 16 |h15{0]! 
pause tok eee cae ij} 2. “2 aed 
November 13 7 6} 54 30 r7 16 4 
December 4 do} | Gis 1 18 Wai7t | 
go] 3} 7! 6 Ig |p 
rel g] 8. 71 6 20 | 19 
ir}1o} 9! 87 21 |] 20 
raligtio: of § 5 2 | 21 
r3ti2|rrjroh “Ul 6) 4 20 23 22} ¢ 
igi g}t2t tir 3 27|25'25}24 [123] 
T3ltalt3! 3 1{zof2g]2% 2* || 24% 
| 4} 3} 2) 1 28129426 |i 25 
mii 2g|28lz7 || 26 
Eek ike peal Ld fd BA) 4\_3 30)29)28 |127! | 
5| 4 ‘icl2g |} 2°], 
beard apt bea) ieee eect Sat teal apa ewe el 
esleaias|edat ee) total 7 915] 4) 3} 2} 1130 | 29) x 
7| 6 1 3] 2 30} g! 
EX AM PLE of th US E, 
TO find the Age of the Moon, the rath of Augult, 1760, the Golden Number é-ing 13 P | 
Againtt Auguf lands 1, above, or unter which find the Day of the Month, wiz, 143 againtt which to the left Hand ftands 26, the 4° 
of Advance Days ; Againg 13, the Golden Number forthe Year, ftands 1, under, or above which, ftands the No. of Advance-days, vit, Hh, 
againft which to the right Hand ftands the 24 Day of the Moon in the firft Quarter, for Anfwers-——-— The Converfe finds the Day of thls 
Monthtoany Mew, Fall, cr Quarter Mcon. 
10 find on what Day the Moon will be at Full in April 759, the Golden Number doing 12 ? 
Against 12 the Goiden Number Yor the Year, flands 1, under, orabove, which, agairtt the Fud/ Moon, flanda the N?. of Advance te 
hes sone ye of the Advance Day Column, in the Month-Day Celumn for dpri/, tothe Right, flunds the rath Day for Anfivers 3h 
fu fos oti.er Caies. 


. CONSTRUCTION, nly 
Ary Golden Number is chofen for any Month (to begin with Jumuiy is nett) fo asthe Number of Advance-Vays, Randing to the ut ‘ 
againft the Day of that Month, being found under x, placed ayainit the Gohden Namber, fall Mew the Day ot the Moon, to the Rag] He 
of that Number of Advance- Days; which being determined for any one Day of ary Month, the Ret of the Months mult be placed frrwintt 
larkward, in their Order ot Succeflion, or Retrogreion ; but fo asthe fil Day. nextto yo Daya, he reckoned the gas Day of that Bon'h je 
ferving, that as 30 Days are reckoned for the Time of a Afean Lusation, inflead of 29 Days, 12 Hows, 44 Minutes, and about 3 geconls oD 
rach Second Succeeding Month begins a Day fooner, orat 59 Days End, by counting forward 5 otherwife the Zeanations will praceed too How hil 
Houvs, 4@ Minutes, and 3 Seconds in every yo Daya, ov abouta Month, 
When the Adcon’s Age 13 afcertained for any Year, tothe Gulden Nunsber for that Year, the Zunations, or Lunar-Cycles, being hau: 
to retreat 14 Bays every four Years, or y1 Days every fucceeding: Year, the Moon's Ape comes forward ay much yz whereby the Coke 
Numbers for fowr Years, and ene Year forward, mult be advanced raand ra Days, refpedtively, of the firmer Gollen Numbers 3 whidht: 


alwaye pene cut, (by carrying the vifvan.-Dayt foswod wih them, antwesable to any Day of the Moath) the Day of the Ata a 
required . ~ 


CIO NOL OU 
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f the Sun's Place throughout the Year; by which the Moon's Place 
Pay ae ine. aad her Rifiag and Setting nearly, for Londun, or any Part 


For find- 
ing jy '9 High 


For finding 
the Moon’s 


i Place. rif €ers ae of 
of the known World, According to New Style. é Ware - 
, } ; Sign 
‘ | >) oe Souths, }London. 6 
Jan. | Feb. [March.| April. Ave. ee Souths 


——— rs aS 
Ow | Ox 1 Ox or thous xy 
ry ore f 3130/9 rr] 320 3 © 
2 v2} 3714 1254713 = © 26 Sas 
34 '719 | S15 | 7x3] 34 4 need 8 
4 13 16 14] % 15 4] 7 33 f 
5] Ss | t4r7 | 6 x5 | 416 ts = — 
— = re ao £ a kt ian © 2 49 
6} 1416 18 16 f 3 417 = ~ 7? 
7 17 | 3 39 [3.1427] 17458 - 3.4 as 
84 3 18 | #420 18 a pee 
9 32% 8 
10 ae 2 
— i etd 
12 e 2 
3 13 aera 
14 Ms ny 
5 2 : ate 5 
pane Ey = 154 ran) 7 4 mtd ue 
16 23 24 ’ 3 +43 = 
17 ae +25 is 7 33 4. 20 3 
25 26 rg 7 26 A 5r : 
13 3 + 5 — 
19 26 | 1229 in § 10 5 22 ny 
20 27 28 2 $23 ° oes ” 
paisa) CemMnags a 
29 28 ft ag 21 9 6 4 48 6 20 4A 
3° 29 2 30 21 Q 10 5 36 7 7 3 
3 30 fi 23} 10 2 6 24 755 |—— 
1 cae) 24] Jo rs 7432 Sisco | 
2 a 3 25 | 10 28 8 0 0 5° 2 
3 34° 4 26 fort 32 B 6° 39 
4 4 [ts 27 J ares dod 
3 5 13 6 284} 0 8 iso 
9 6 6 7 29 | oc: i 
7 1019 10 7 7 7778 go} 1 4 I 
Dur 8 8 | 


“Tf We eons Phe y fy 
#;Use. The Sums Place is expreffed in Signs and Degrees under each Month. On the Ieft Hend Fly 16, 15€0? The Colin NO, by 
r the Degrees of the Sun’s Place Rand the Golden Numbers, reipeétively anfwering to the Days of 13, Hands araintt 3th Sth ot New 
[phe Month, whereon the New Mocns happen ; when the Afoon’s Place is the fame with the Sxu’s, Moon, when the Sun and Moon's Pisce 
Wrom whence, the Days of her <ige muft be reckoned forward to the Month Day, whercon the 


WIT ee Se Sg sae cg + 3 aye 
loons Place 1s reguircd: Adding the Signs and Degrees gone forward, by the Afcen, according to the ff For 3 Days of the Moon aed i 9 
umber of Days of her Age, in the annexed Table. When the Sign and Degree of the Afcon"s Place —_——— 


te found, obfcrve againgt what Day of the Month the fame Sun's Place ands in the Tabk, and the 
doon’s half Time above the Horizon, will be the fame as that half Day: known hy the nearett 
onth-Day in Table p, 156, of Sun's Setting, which mutt be deduéted from the Time of the Moon’s 
outhing for her Rifing, or added thereto for her Setting, at London, or in England, 

In other Parts of the World, ufe the Semis Duration are, according to the Place’s Latitude, and 
90n"s Place or Decln, confidered without Latitude. See ‘Yab, of Semi-Duration Arcs farther on. 


Sum 5 o 
Or M00, to which anfwets efor, 235+ 
when the Flalr. Day, fequilths bar Can! 
tnuance of Moon above the Flosizon) is| 
zhsm which taken fom oh 23 Ys 
Southing, lesves oh arm Mo hing bert 
Rifine, And fo for other Cala, | 


TAT ; : ime of Kink Wn reat coe! 
HIGH WATER, at the following Praces, in Iours and Minutes, before or atter the Time of High Water at Lotion, 


Note, a ftands for after, and & for before. 


Amflerdam, @ ohgof Fowey, 43 10) Harwich, 4330 Ollend, 22 0 Spithead, 4300 
Breft, @r 0 Flothing, 61 30 Haftings, 44 0  Orfordnefs, “4 0 Shercham, baioo 

| Ridlington Pie,a2 o Gouries Gut, 4 9 5 St. Helens, 4 § 30) Plymouth, #3 1O ‘Virnwoudk' hen o 3 

t ridgewater, 4440 Gravefend, 6320 Havre-de-Grace, 4 § 30) Portland, “#3 50) Tamrouth, “340 
Buoy of Nore, 6 y 39 «= Gunileet, 64,0 00, @ 3:10) Portimouth, b2x 0 Torbay, @ 3 40 
Calais, b 3.0 Hartlepool, @o 30) Lime, @3 50 Rochefler, 4 1 20 TYopiham, “ep 50 
Dartmouth, #330 Humber, a@2 0 Leigh, bo 5 Rammekins, 41 20 Texel, Mab go 
Dover, 43 "0 Aull, # 3 40 -Mounthhay, ay 1S Redfand, bao) Winany nth, Wop sy 
Dieppe, 44 0 flarborough #3499 Maze, 40 § Scilly, Aras Yarmouth Pier, 4 } po 
Exmouth, 4350 Harflew, 45 50) Necidles, 46440 Shoe Bacon 6-2 6 


EXAMPL I. Yo find the Time of Uivh-Water ae Rochetler, on the roth Dayo 


At London, on that Day, itis high Water — gh sam 
fabtradt x xo 


y of tle Moon's Ave. 


h Water at Rochefler _— 8 
if 


Tig 33 
ing or fubtiaéting to or from High W. 


Y atic 


And the like for other TDlaces, b eter at Lendou, 
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A TABLE, to find the Time of the Pafchal or Eafter Full Moon, and confequently Eafter, for ever, by the Golden 
Numbers, and Days the Lunar Cycle of 19 Years goes forward in any given Period, New Style. 


Pafchal}| Dom. 
Full Ds; Letter. 


——= 


23ic vs] 
29D -S 
eos G 
40 )24 iw 
gait Ss 
Apr GE, 
2jA Ky 

3\3 

4ic 

ip) 

E 

F 


the Lunar Cycle is gone forward in 


w 
Days 


| 


EX AMPLE, To find the Full Moon before Eafter-Sunday, in the Year 1765? 
Againft the Period 1700, in Tanee below ftands 1, and the Golden Number for 1765 being 38, again& 3, the Days gone forv' 
that Periol, under the Golden {Number xviii, in this Table ftands April 6, in the firft Column for Anfwer. And the Dominical Letter!) 
1765 being F,; reckoning on from April 6, to F, Apr. 7 is Eafter-Sunday, and fo for other Cafes. ie 

Nove. The Days the Cycle is gone forward, ftanding under the given Golden Number, and again a certain Month-day, ferve for aA 


Period, according to TABLE below. \ 


aid i 


een oe eee : 


A 
or 


A TABLE of the Number of Days, the Nez, Full, or Quarter Moons in the Gregorian Account, go forward in the Months, 
Tunar Cycle, (of 19 Years, OF 235 Synodical Months) advances of the Cycle in the Beginning of 1600 


Tiflextile | Gregor. plu. Cyc. Gregor, yLu, Cyc. | Gregor. Lu. Cyc. } Gregor. (Lu. Cyc, ] Gregor. plu. Cyc. | Gregor. 
Years. Yours wo forw. Years go forw. | Years go forw. Years vo forw. Vears wo forwe Years. 
wf Chr. PDays, of Chr. | Days. of Chr. | Days. of Chr. [Days. of Chr. [Pays. of Chr. 
re ce | ee cs | a nn | en nn eee | ee | 
B 1600 fo) 
31700 1 2900 6 4100 Bi 5300 16 6500 2Y 7700 
1800 1 3000 6 4400 12 5400 17 6600 2% 7200 
3900 2 3100 q 43400 iz 5500 17 6700 24% 7900 : 
B 2000 2 32.00 7 4400 12 5600 17 6800 22. Kuce eu 
ee —— — ee fl pen ps | rm ee | ee ‘ 
2100 2 343vo 7 4500 33 5700 1s 6Gga0 24 8100 ant 
2.2.00 3 3400 8 4600 13 5800 18 7900 Dit 82.00 yy 
2490 4 3500 9 4.700 14. 5900 19 7100 pa 8300 4 
BR 2400 4 ahoo 8 4800 14 6000 19 7200 2. 8400 vai 
a al neal ——— ——— cst) h, 
2500 4 37°00 9 400 14. 6100 19 7vo #5 beue ie 
2000 5 3800 10 5000 15 6200 20 74.00 25 Bees 
2.700 5 3goo 3 Bie] 5100 16 6300 at 7500 20 
B 2800 5 goood 30 5200 m5 6400 20 7600 26 


to acertain Number of Daya, au here inferiet - 


Fe 
See the Reafon, Pepe qey why the Janar Cyele goes forward inthe Months, according 


curonalos 
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ter and GoLpEeN Numer, from 1700 to 1899, according to the Gregorian 


o 
or New Style. 1899. 


Rog. Eafter Ends brvinity 


er Verm keyins slpri7 38, ends 
yo2de Trinity Verm begins June 
13, ends Yune 30, for the fime Year 
1762. 

New, Fafher Torm bering tT? Days 
and ends 44 Days ater ater, Very 
Term beyins § Days, and ends 
Days after Vivi. "‘Thesefore } 
Term continues 27, and Dr inity 20 
Days, inclufive, 


EXAMPLE, What Time do the Moveable Feafls fall in 1762? The Dominical Detter being C, 
and Golden Number 15 5 Shrove Sunday is February 21; after, April yy 3 Regation, May 16; Af- 


eenfion-Day, May 2.0; Whitfunday, May 30 ; Trinity Sunday, June 6 3 <idvent Sunday, November 
28 5 fo for other Years, 


Nore. The above Table will ferve from 1900 to 21905 except when the Eafler Moon falls on 
a Sunday; then Eafier falle a Week after the Time, by the Tables. 


Emendation. Py 148. For Fy (againgt 4 Years current fince Chr. O, S, under 7oo) make FE with the Ven, Same Bay Vor tl Capaind pa 
Yrs. bef Chr. O. S, under joo) make ED, 

ce Inthe Dom. Letter and Golden No, Tables, O. and N. Style, the Yra. fince Chri, were firtt confidered as comphatit, Orr, 2, aE. 
Years of Chr. reckoned after compleated, (inftead of current) by which the o Vear was confidered Ritleytile, fr. the te pinning tothe End ot the 
¥ Year fince the Hirth of Chrift; the ait Vear from thence to the End of ad, &'r, whereby af Year difore Ctisd was confidered lan: 
Billeytile, which sy Biffextile, confidering the Years fince Chr. current, aithey ave. Vhererere, to tind the De hateer Galdaa Ney toe * hg 
before Chr. ranue be dedu@ted from the true Year, before Chrifl, and then find them, inthe ‘Lables tron thie Date vemnainine g Merete ey 
before Chr. fhould ftand in the Place of oe, Year} 2 in the Place of 1, Year gin Plice of 2 Yeu wey in the Viable for Vers. ft 
Chrifh—-While the fimilar Tables, for Years fince Chritt, ore uted as they Qland, 

See er ccnere ww aeanarn reer ene eas they fa 
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CHRONOLOGICAL TABLES. 
A TABLE, fhewing the Movzasie Feasts, by the DominicaL Ler-j}A TABLE, fhewing the Move. 


alle Terms, from 1700. to 


o}, Ends, 
d. }Sund Sund. Term erm : 
by PEERY, ss mene begins. eters 
=a Ap. t2[ay 8 May 26!fu. 1g 
dag 6it 2 Ic 15 Jun. 2 zt 
A |2.7.10.18. 8 26 red De 2s 
1.4.9.12.15 | 9 May 3 29 16'July 5 
6.17 10 rojJun. § 234 I 
\"|gan1q. 631 Ap. 13|May g May 27 Ju. 45 
esis 16 7 1 20 16 Jun. 3 22 
15.18 8 1 27 23 10 2g 
: piney 9 1 May 4! 30 17:July 6 
6.19 Io 1 ri’ Jun, 6 2i| 13 
3-S.41.14.19] 6 2 Ap. 14/May1o May 28!Ju. 16 
I 5.13.16 mee a 17 Jun. 4 23 
> 14.7.10.18. 8 2 24 rt 30 
ee 9 : May 5 31 18jJuly 7 
10 2 r2!Jun, 7 25 14 
5 3 Ap. 8/May 4 May 22!Ju. ro 
6 3 15 il 29 7 
743 22 18ijun. ¢ 24 
8 3 29! 25 r2\July > 1 
9 3 May 6'Jun. 1 19 8 
5 4 Ap. giMay 5'May23!Ja. a1 
6 4 16 12 30 18 
7 4 23 lojjun. 6 25 
8 4 30 26 13]July 2 
9 4 May 7|Jun. 2 20) 9 
an) Ap. 10|May 6|Mayzq}ju. 12 
6 5 13) 3a 19 
7 5 2ojJun. 7 2 
8 5 4 27 la{July 3 
9 5 JMar. 3 21 26 3} 21 10 
| aia Sanaa Remand Seat eaecs Senn eens 
5 6 [Keb. 4{|Mar.z5 Ap. 29 3| May 1 3|iMiay zo Ap. 11{May 7jMay 2stfa, 13 
6 6 11/Apr. i]May 6 Io 20) 25 iien y 20 
7 6 18 3 21 gS 27 
oo 1siJuly 4 
9 6 
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ae 
CHRONOLOGICAL TABLES. 


A TABLE, thewing, at Sight, the Moveasie Feasts, and Terms, for ever, by the Dominican Letrer, 
and Gotpen Numper, according to Old Style. 
Of Ufe in HISTORY and CHRONOLOGY. 


From 


Trin. |Advent | Eafter Ends. |ETtY] pnas, 


D.! .Gorpen | Xmas [Shrove] Eafter} Rog. {Afcen. | Whit- 
L.} Numsers. | to Sh.]} Sund, jSunday/Sunday| Day. |Sunday}]Sunday|Sunday | Term Term 
Sund. begins. begins. 
2.5.13.10 6” offFeo, 5[Mar.26|Apr.30}May 4[May 14[May 21jDec. 3{Apreiz{May &|May 26} Jun. 14 
7.UQ05.18 7 12jApr. 2|May 7 11 2s 28 3 19 Igjjun. 2 21 
A} 1.4.9.12 3 19 9 14 18 26 22 9 23 
36.11.1417 1 9 20 16) 21 2gjJun, 4 May 3 29 16{ July , 
Ss. 10 Mar. 5 23 28{Jun, 1 11 18 3 tofJun. 5 23 1 ' 
2.5 13.16 6 1 |Fcb. 6|Mar.27|May 1]May s5\May 15|Mayz2|No. 27|Apr.13|May 9|Mayz7| Jun.1; 
47-TO15.18) 7 1 13{Apr. 3 8 12 z2 29 27 20 16{fun. 3 23 
B | 1.9.12.17 8 1 20 10 15 19 27 23 1c 4 
3.0.R1.14 9 1 27 17 22 20\fun. 5 27|{May 4 30 17| July 4 
8.19 10 1 (Mar. 6 24 2o{fun. 2 12 r1jJun. 6 24 
2.5.10.48.10 6 2 |Feb. 7{[Mar.z8|May z2|May 6|/May 16 Apr.14)May 10|May 28} fun. if 
4-7-15.18 7 2 14JApr. - 4! 9 z 21 i7iJun, 4 
Cl 1.6.9.12.17 | 8 2 21 1 16 20 24 11 
Zll.14.tg | 9 2 28 18 23 27\Jun. 31 18] July 7 
3 to. 2 |Mar. 7 25 30)Jun. 3 12]Jun. 7 25 ! 
16 5 3 ‘Feb. 1}Mar.22|-\pr.26)Apr. 30|May 10 May 4|May 22] Jun. tc 
2.5+10.53 6 3 8 2zg|May 3\May 7 11 29 
DD] 4-7-12-15.18 | 7 3 1s{Apr. 5 10 14 18}Jun, 5 
1.6.9.17 8 3 22 12 17 21 25 ret July is, 
3:-8.11.14.19 | g 3 |Mar. 1 1g 24) 28 Jun. 7 1 19, 
“~T g5.10 5 4 [Feb. 2jlar.23)Apr.27 30|Apr. g|May 5|May 23| Jun 
2.10.13.18 6 4 o 30|May 4 8 18 30 16 12 30 ny 
BE] tegepzearzag [7 4 16,Apr. 6 i 15 zsjJun. 1 30 23 1g|Jun. 6 a 
6.9 14.17 8 4 23 13 18 22ziJun. 1 8 30 30 26 13| Joly ¢ 
3.8.11.19 9 4 {Mar. 2: 20} 25 29 8 15 30|May 7]{Jun. 2 20 a 
™ 5.16 55 iteo. 3,Mar.z4\Apr. 23 2|May 12|May 19!Dec. 
2.7.10.13.18 |} G6 5 10| 3uMay 5 9 19 26 
F | t.g.b2.15 7 5 17,Apr. 7 12 16 26|Jun. 2 
3-0.9.14.17 8 5 24 14 19 23}Jun. 2 9 
8.11.19 g9 § {Mar. 3 21 26 30 9 16 bell 
TT 5.13.16 5 6 jFeb. 4'Mar.z5/Apr. 29 3|May 13)May 20 2jApretrtMlay 7 [May 25 {Jon 
2.7.10.18 6 6 rr[Apr. May 6 10 20 27 2 18 ig}Jun. 1 a 
G} 1.4.9.12.15 | 7 6 18 8 13 17 27}Jun., 3 2 25 21 8 Hh s 
36.14.17 8 6 25 1s 20 2qiJun. 3 1c 2\May z 28 15] Julf Va 
B.11.1g. 31 10) 17 2 Jun. 4 22 BY 
A General TABLE of the Sun’s Rifing and Setting, for England and Ireland, New Sryie. ‘To be ufed with Table, Page 1463 
January. (February, _Mareh. April. May. june. _ July. Augult. [September October, Noverber (ett 
Days rilee.fieta, \rifes. ets, frites. |lets, frifes.jicts. [rifes. ters. (rifes.picrs, [rifes.] lets. {rifes.Jiets, frifes.|icess {rifea.flers. rifes.jfets. [rite any : 
——Tmlt mh mlb mh mf mh omfd alk mh mia mh ath anfh mf mh ma mh mfa mh m[h mh mh mf” El 
4{8 [3 s7l7 23]4 37/6 2ols a2[5 27/5 3al4 32|7 2913 50]8 ro]3 46[8 agg 22i7 37/5 1716 4216 16l5 4al7 x5'4 447 59]. 1A 
6 |8 3 5717 1S]4 43)6 aa}s 3815 2116 gol4 27/7 34)3 47/8 3313 48)8 aly 27l7 32}5 23]6 36)6 aals 37/7 2014 398 2h 8h 
9 }7 584 217 r3lt 4816 r7/5 a4fs 16/6 asia a2l7 39]3 46/8 r4l3 salS ola 31/7 28/5 29,6 30]6 28l5 317 25.4 348 1/3 
12\7 55lb 5|7 8)4 53]6 ails sols 101G sila 717 4a}3 45|3 1513 54/3 Oly 36]7 23ls 35/6 246 53h5 26/7 31/4 288 03 5 
1517 silt 9l7 ale 5916 sls Oly alG S7l4 x3}7 48/3 42]3 10/9 5718 ata 42/7 F7]5 4210 18]6 Zols 2of7 464 2a} 7)3 Sif, 
1817 qBlg 1210 56/5 sts gglO 2'4 sSi7 314 317 5313 43]8 x7lq O18 ol4 47/7 12/5 47.6 1216 as{s xql7 gale 29h Lal 
ax |7 4il4 16|6 sols 10}5 5316 84 sal Bla 4}7 S713 43]8 1714 aly s6l4 Saiz Gls seid 716 sals 8]7 asia rss SNS 
2417 39}t 2416 asls 1015 4716 rate 457 x3l4 O18 “aly glk a7l4 Bl7 Sel4 gBl7 as 58)6 a]6 Sols af7 gaia 13/8 83S 
2717 yale 2616 39] 2415 43{6 2cly 4217 29/3 57] 4]3 4al8 x6l4 x217 g3l5 glo 5510 4|5 ssl7 2f4 s7l7 sala 88 71) 5! 
3°. '7_ 3914 30! 53516 261) 3717 24 B73 4asl8 solg rzly gals 9f6 50f6 rols aol7 7h s2lz_ sla alk si Oy 


N. Be Lhe Vine of the Sun's Setting, in theabove ‘Table, deing doubled, aii! frew the Length of that Day, in the Year. 
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REMARKS on the EH RAS, or Points off TIME, 


us Aira is that of Fufus Chrift, beginning at the Kaknds of Sfanuary, immediately following the Birth. 

ae i a is generally ee by Chition’ yet the Englifh and Irifh aied an “ra later by a whole Year in all public and ecclefiaftical 
Writings, before the Alteration of rhe Style. They did not begin the Year with the sft of Fanuary following the Nativity, but withthe 1ft 
of the Conception, or Incarnation, -obferved on the 25th of March ; and therefore the Englifb reckoned from the Feaf! of Lady-day, 1748, that 
there were compleated 1747 Years. But, from the Birth of our Lord to the Feaf? of the Nativity, in the Year 1747, they numbered only 
1746 Years elapfed ; whereas all the Rett of the Chrifian World reckoned 1747+ 

Dionyjius Minor, Author of the Chrifian /Era, made the Conception of Chrift to be on the 815 of the Kalernds of April, on the firft Year 
of this ra, and born the Winter following, at the End of the 46th Year of the Reformation of the Calendar by Julius Cafar, 

This Way of Computation was univerfally accepted, at firft, but univerfaily receded from by Degrees ; and did not take Place in England, and 
fome other Places, before the End of the ofd Style. ; : . . : : ; 

‘The common Opinion is,. that Cérif# was born the Winter preceding the Time in which Dionyfius reckoned the Conception 3 yet the Englifp 
and the Reft of thé Chrifiian World, agreed about the Time fince his Birth for the greater Part of the Year ; but for three Months, from the 
Kalends of Fanuary to the 8th of the Kalads of April, they wrate one Year lefs. 


CONTROVERSIES abut ARAS, 


There are many Controverfivs about the Afra of Creation, among the Cbronologifs, (and clways will) fome affirming the Werld to be 
created 3950 Years before Cdrif 3 others affirm 398c. The Greek-Church, and Eaftern Emperors Era of Creation was $529 Years before 
Cbrift, But the Chinefe Date of the World is much older ; an. fuch chronological Difputes will never be fettled. 

The antient ra of the Olympiads begun 775 Years before Chri, on the Kalends of Fuly, according to fome ; but 776 according to the 
Greeks, who yet make the Year of the fulian Period 3938. 

The dra of the Building of Rome is either the Varron:an, 752 Years, or the Capitclian, beginning April21, 751 Years before Chrif. 

The ra of Nabonafjur, famous among Aftronomers, began the 26¢ of February of the Fulian Year, reckoned backward to 746 before 

){Corif: That Day being the 1ft of the Egyptian Year. Petofomy, and, after him, Copernicus, computed the Places of the celsfral Bodies trom 
it. 

q The 42ra of Alexander begins 324 Years before Chriff, November 32, being ona Sunday, and accorting to Chronology, which was alfo 
the aft Day of the L£eypeian Year. Between the ra of Nabonaffar and Alexander, there are 424 Egyptian Years. The sdbiffines reckoned by 

Bi the ra of Marcyrs, called Dioclefian, beginning Angy? 29, in the Year of Chri? 284, 9 

The Turks and Arabians AL call’'d Lfegira, takes its Beginning from Mzhomet’s Flight, Fuly 16, Anno Chriffi 622. 

Vhe Perfian Afra is calles fofd-rird begins fare 16, Anno Chrifft 632, 

Tae Julian Peiol, containing all other .2,ras, has been defcribed, Page 146 5 which ras, when reduced to it, difer, according to different 
Authoritics, , : 

The Antients diftinguithed their Time by other Revolutions ; fuch as the Fubike of 49 or 50 Years 3 an Age of 100 3 andan Olympiad of 4 
Years, among the Greeks, beginning at the Mecu Afeon, next alter the Summer Solftice, 775 Years before Chriff. 

The Perfians obferve the “¢yptian Account of 365 Days in a Year to this Day. In which Reckoning the Eguinoxes and Seafons move for- 
ward through the Year in the Spice of 1506 Egyptian Years, 4. Hours, 27 Minutes, 8 Seconds, according to the Nequtonfan Mean Sslar Year, 
when the fame Seafon begins again. ‘This Year is extremely convenient for Afronomical Computation; becaufe of no Motion to be added for 

iB fntercalary Days in the Reckoning ; there being none of thofe Days taking Place, 

B The Difference of a Year, or more, between fume of thefe ras, and thofe we have given, at Page 146, (cebich we Sind difputable) we leave 
to be ferrd.d by Ch-onsl:ri2s, making this Subject their chief Study 5 as there is no Likelihood for Men of Science to agree exattly in thele Matters, 
mot capabl. of Demonfration. 

a. The /ck-day correspondent to the Afonth-day, for the reputed Year, many Years before Chriff, is another Obftacle lying in the Road to Tru+, 

gin chronological Computation. For, before the ‘Time of Julius Cafar, the Form of the Year, or Year of Confufion, was never exaétly and regu- 

@larly fettled, by which it will be hard to know the Week-day, on which every fucceilive Year, fince Creation, began ; as likewife the Weeke 

ieday, correfpondent to the Morth-day of ang Year, fince Creaton: Vhe fime depending on the fertled Form, or known Changes, of the 


we Xcar, from fome partfenJar Date. The Antient Week and Month-Days, before Chrift, the moft certainly known, are reduced to the Fulian 
JeForm of Reckoning, whereby they become intelligible, 

i Wu EN Julius Carfar reformed the Cudendar in the 4gth Year before Chriff, he ordered that the x Day of the Yulian Year, “thould beginon Fre 
ts immediacely after che OM Reman Year of Con ‘ufion, which happened, according to Chronology, on a Friday. Now (ty Tab. p. 148.) the 
3 Dom, diet, for ag Years before Chritt, (dedu&ting 1 fiom 45 to find it) was D, old Style. Whence (by Tad. f+ 149.) the 1 of Fan. inthat 
ig Year was ona Priday, agreeing with Chronology. Likewilt, we find, on Retrefpettion, that 28th May, inthe 535 Year before Céri#, being 
BW Leap-Year, was ona & “ednefday und notona Monday, when the Rattle between the Medesand Lydians was decided. Qur Miflake apaintt Fergufen’ 


E Bea tee a ee tsretone feel tue upto Truth and Yuffi At the fame Time we obferve, if his ra, rears bets Chir. be true, 
: men ae oalendir Wag correcter . that am. iit happened, by our and his Tubes, ona Sunday, and not ona Friday, accordiny to Chronolezy, 

hat the 2gth, and not 2ad Fed. (fee p. to, Fergufan's Appendix) ison the 6th of the patter of March —— and 24 and 25th of Fed, (not 23 
fxd gg) re Teckoned the fame Day, in Biffextile. a —— ~~ 


Boe Miftakes in the Bras or Dutes of Chranolory, may tn general be reVified by making them agree with the Week-Days to which they are fixed 5 the : 


H Weck-Day being a material Ci cumflance in all Chronologics and LHiffories of Events. 


REMARKS on the NATURE ad MEASURE f TIME, 


ae by our Conception, proceeds with a conftant equable Flux, or uniform Succeffion, The Meafure of which muft therefore be referred 
Contht seat A i oF the apparent unitorm Motion of the fixed Stars is beft, Bue the variable Motion of the Su and Afoon have, by the 
dics: fiena tol i Ae (as more confpicuous and obfervable than that of the Péanets and Stars) been made Choice of for this Purpote; which Ro- 
a een) to have been intended by the diwine strebiteé?, befides their other Utes, for perpetual Chrenometers, to dittinzurth and mark out the 
Scafonst, Days, and Years, as they are, ‘ 
; “ft ee enters that the Days, and therctore the Tours, and Atinutes, are unequal, and that by the Farth Packening her Pace, and fome- 
ies quickening it again in her Orbit 5 befides her uniform Rotation trom Mf to Haft, the fame Way, on her ydyis, ina Day's ‘Time. This 
they inter from the Sun's different apparent Motion, through the fame Length of Year, nearly, iis 
4 ae to mediate 1 tidy er reler tl to one Standard of uniform Mfotion, (as they imagine) they have fixed the Length of the fadar Pear 
(or that Time wherein the Sun and Earth finith their feveral Votitions with eachother, and begin again) to the contlant Period of y6¢d ch qau 
4578 30th, &e, accordiy te Sir Uaae Nerorons but diferent by others, = s : eee : 
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REMARKS o1 the NATURE and MEASURE of TIME, 


But one Way or the other, this Length of the Year is no more certain or permanent than the mean Length of a Day. Since, in this Com. 

putation, they divide the Diftance of Time between any two diftant Eguinoxes, or So/fices, obferved, by the Number of Revolutions between} . 
pee Obfervations, whereby they but determine the mcan Length of the variable folar Period, which they afterwards fuppofe permanent o 
equa . 
To do which, as Sir Jfaae Newtor went no farther back than 20 Years, betwixt the firft and laft Obfervation, he could not determine th: 
Length of the mean Year to fo great an Exaénefs, as if he had gone as far back into Antiquity, as Prolomy's Time, or before, for his Sof 
Obferwation, For the mean folar Year this Way determined, by the great Di@ance of Time divided by the great Number of Revolutions, would 
have come fonear the Trath (except an Acceleration of the mean Motion of the Sun or Earth be fuppofed) that if there had been a confiderable Error 
committedin the Time of the 17 Obfervation, or elfewhere, yet, it would have became infignificant for one Year, by its Divifion into ( 
a great Number of Parts or Revolutions, 7 

Hence, 3654.242434027 33654 t: 328 ¢ 138.99203814, Ge. se 19 29° 45! go” 7”, Ge. Sun's Motion in 365 Days, accordingin 
Sir Jfaac Newton. From whence the mean diurnal Motion in the Ecliptic == 59’ 8”, &c. (as before obferved in the Tables) whereas the 

apparent or real Motion amountsto 623/ fometimes, and at other Times fcarcely to 57: The mcan and true Time being proportional to the nar 
and true Motions, 

But, confieering the annual Preceffion of the eguinoGial Points at the mean Rate of 50”, according to fome, but different by others, the 
Variation of the Ecliptic’s Odliguity, the different Diftances of the chferved Equinoxes, or Solflices, by which the Solar Year is difterently deter.| f ” 
mined, ASTRONOMICAL ‘LAntes, formed according to thefe different Principles (as has been the Cuftom) mutt vary sire or /eft from the 
Truth in Computation 3 verifying Dr Hally’s Obfervation to his Friend that © all Aftronomtcal Tables are made to be mended." And the prefem| +” 
fuperior «decuracy we pretend to, in our Tables, is by a Comparifon with, and Improvement of, the lateft and bef? duthoritics. 


Of REST asd MOTION of BODIES, and of ANTIENT and MODERN HYPOTHESES. 


RELATIVE Ref we otferve daily in the Maffes of inanimated Afatterabout us; but assoruTs Rest in any Thing we obferve, isas hail 
to diftinguifh, asan abfelute Vacuum in infinite Space, ‘ 

Dr. Bradicy, by his more diligent and correct Obfervations of the Heavens, was the firft who difcovered the Aberration of the fixed Stan, 3 
(caufed by the Motion of Light and of the Earth in its Orbit) who has alfo made a Difcovery of another apparent Motion among the find / 
Stars, in his Letter to the Zar? of Macchsfield. And it has been the Opinion of the antient, as well as itis now of the modern, Aftronomer| | 
that different Worlds, or diftant Syfems, have a relative Motion among one another, at the fame Time they are relatively moving forward] 135 
fperkaps in Orbits round a central World) in infinite Space. This Notion of a Plurality of Worlds has prevailed ever fince the Time of th 
Pythagoreans, who maintained (as we now do) the Probability of the fewcra/ Planers being inhabited by a particular Kind of Beings, fuitedte 
thofe Regions. Who likewife maintained that the Plancts were retained in their Orbits by the Power of Gravity. bat each Planct mari 
round its Orbit like a Stone whirled round at the End of a String, by Centripetal and Centrifugal Forces. And Lucretins, taught by Demecritu, 
fuppofed Worlds without Number, in theinfinite Space, counterpoifing each other, by fome general Law of Gravitation, ‘That if Bodies wer 
bounded, thofe, within the Limit, would, by the Attraction of oneanother, in Time, unite in the middle Space. 

And herein it is obfervable, that Limirs of Space appear as impzfftble to Conception, as the Limits of Time, or of Exiftence. For, there iss: 
Thought can imagine when Time and Exificnce were not; nor can Imagination reprefent, to a rationa/Mind, a Pofftbility, when Time and Exifent' 
hal! be no more; except in the Senfe of all Things (after a Diffolution of our Earth and Syftem) being fwallowed up inan eternal Duration a] — § 
Immenfity of Exiffence, in their feveral new Afcdes. Therefore, an Eteawat andIxrinire Exisr#Nce ARE OF UNAVOIDABLE NECESI|: 
ty. Butthe infinite Sueceffion of Time, and the Pofats of it, from whence all new Forms of Things, Beings, and their attonithing Changes, taki!’ 
their Place and Effect, who but an InriniTe Great Berne, (eternally cxifing before all Worlds) can comprehend ! 

The Ancient /ffronsmers firtt imagined, that the Ce/sfia/ Bodies had a circular and equal Motion round the Body which they fuppofed at Reé, 
but not finding this Circular Hypothefis to agree with their Obfervation (the Sun {pending near eight Days more in the Northern, thanin the South 
ern Semi-Circle of the Ecliptic) to retoncile Appearance better to Obfervation, fixed the Sun, or Earth, at Rett, 34.50 fuch Parts from the Cente} 
of the fuppofed Circular Orbit, as the Radius of it is 190000, which Diftance from the Center is called Eccentricity, whence they readily calculate 
the Sun's Place, at any Time. This Téecry, though agreeing pretty well for the Place of the Sun, the Motion of other Planets could not 
accounted for by it: Therefore it was changed by Kepler, for the Elliptical Theory; which fuppofes the Sun in the lower Focus common to tlt 
Elliptical Orbits of all the Planets, with a rotary Moticn only about his own Axis, they circulating round him, and deferibing conftantly eu 
Areas in equal Times (or Arcas proportional to the Tines) hy Rays drawn from the Sun, to cach rofpePive Planet, By the fame Hypothefes 2 
reprefented the Motions ofall the Secondary Plancts round their Primary ones, placed in the lower Freus of each Secondary’s Orbit: And this /hp: 
thy fs anfwers to the Appearances in the Heavens beyond all others hitherto invented ; though Kepler himfelf at firft doubted whether fome Orb] 
vary from true E//pfes: Thinking it is not improbable that fome might have a ¥Yorm like the Seétion of an Egg, by the Force of Gravity di 
lating one Part ofethe Orbit more than another. But this Theory follows.the Frack of the frit Circular Theory, which fuppoted th : 
Sun at Reft inthe Center of the planetary Orbits,-and Planets moving circularly round Him, whercby they muft deferibe equal Areati 
equal Times ; as they are now found to do in the Elliptical Lzeory, by Obfervation. ‘ 

The Sun's haf apparent Diameter in Apogee has becn obferved 31% 29”, and his greatctt in Perigee 324 33%, by which it fhould refult, thi! 
the Sun's greateft and lealt Diftances are as 19534 to 188g, as 101661 to 98339 (vid. Keil’s Afiron. p.277) and the Eccentricity only 1661 
of fach Parts, as the Radius of the Circular Orbit, Sem. ‘Tranf. (or mean Diit.) of the Elliptical Orbit is roe000 : But the antient Leen 
tricity 3450 is above double 1661, from whence the Cirev/ur Theory was long ago concluded to be falfe. For, admitting but 1725, one halle 
the ancient Eccentricity, it would better agree with the Sun’s apparent Iiameteis obferved : But then would not, fo well aa the zubo/e, accontt 
tor the Appearances of the Sun's uncqual Motion round the Year. And (as the Ancients did) making the Center of the Circular Orbit, th! 
Center of equal Motion, 3726 Eccentricity will not account for the annual Inequalities. For the Proflaghercfes, or Differences between the 
Son’s mean and ¢rug Phices are thus twice as much ns what they will amount to with this half of ancient Eccentricity. ‘This Deft ¢ 
Peceatercity oF the Circular Orbit was atterwarda nearly compenfated for, by placing half of it each Way from the Ordir's Center, and matin 
the Center of equal Motion ar the contrary Extreme to that where is placed the Sun, in the elliptical Orbit, which is fuppoted, !) 
Ward and Bulialdusy fimilato the Center of equal Motion in the Cireular Theery, Mr. Street's Eccentricity to this Theory of the Earthy p 
Motion is 1732, Mre Idumflerd's 1692, Adayer’s 1680, Morris's 1683, Our's 1685, which make a fmuall Dillerence In finding the Sun's true 
Place from his fran y nov is this Difference likely to be adjudled, while different Obfervaters of the Heavens, like ditlerent Sis aey.ss of the 
fame Gunrieman's Estare, vary, in their Quentities, fromone another. . 

Kipler having obferved, That the Sguares of the Pertodical Vines of revolulng Bedies, are at the Cubes of the Diflances frtm the Cintas pik 
Orbits, about awhich they ave fuppofed to perform their equal Motions, (i.e. asthe Cubes of the mean Diflanves from the Redy about nolich 2Y 
vevolve.) Vhisunivensar Jhrory of Morion, examined and confirmed by Sir Yuac Newton, and veriticd by Oblervation itfelf, is only’ 
tradiéted by fuppofing, the Sun’s Motion, and the Biith at Reft, 
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Of USE in HISTORYY. 


an{wered. 


QUESTION eae 


r and Day of the Month, being given, to find the Day of the Week, correfpondent ? : 
TRAMPLE, MIKE Dan kA the Week was Phe rath les. in ao ee Year before the reputed Year of Cbriff, the Day where~ 
in the Eclipfe of the Moon happened, a little before the Death of King Herod, at the real Birth of Cérift, : 2 : 

H By Zab. p. 148, the Dominical Letters, for the Year, are found, at Sight, to be BA, which laft Letter, A, is ufed after the agth of Februa- 
ry, Confequently by Zab, p. 149, March rath, that Year, wasona Sunday, required, 


QUESTION If, 


The xf, 2d, 3d, or 4th Week-Day (Sunday, Monday, Tuefday, &t.) being given in any Month of a given Year, to find from thence the Day 
of the Month ? 
f vie being the Reverfe of the former Queftion is anfwered from the fame Tabies, direétly, at Sight, 


QUESTION I. 


The Day of the Month that Eater falls on, in any Year, being given, to find in what Years it foall happen fo again, or bas fo before happened 
@aviz. on the fame Day of the Month, either according to Old or New Style ? 
EXAMPLE. Let the 25th of March be the Time of Eafler happening, when, according to the Proverb, My Lord falls in my Lady’s Lap ? 
Here, Afarch the asth being on a Sunday, the Dominica Letter, by Tab. p. 149» will be always G, for Old or New Styée. 
Then, by Tab. p.155, find March 25th for the Time of Eaffer happening, againft the Dominical Letter G, New Style, and you will find 
H 3+ x1. 14. for the Golden Numbers, ftanding againft the Time, when Eafter can poffibly happen, with the Deminical Letter G, for that Time, § 
New Style. 
In O/d Sryle, it happened when the Golden Numbers were 5+ 13. ¥6. and Dominical Letter G (See Tab. p. 156). Now, a Dominical Letter 
Cycle is 28 Years, anda Golden Number Cycle, t9 Years, (in which Periods the Dominical Letters and Golden Numbers return to the fame 
Eg Order, O S.) therefore 28 by 19 produce 532 Years, called the Dionyfian Period, being the Cycle after which Eaffer, and all the Afuveable 
pa eafft, began and followed the fame Order, again, Old Style But, this Order is interrupted in the New Style, by the Day reckoned éefs in 
fgevery fucceeding odd hundredth Year, than is reckoned by the Old Fulian Account, and there will be intermediate Years, in both Styhs, wherein 
the Golden Number und Dominical Letter will happen the fame over again, before the Expiration of the faid Dionyfian Period ; becaufe of the 
Rotation of 7 Letters 4 Times in the 28 Year-Cycle, For, by Zab, p. 150, the Years when the Golden Nuimbers are 3. 11. and 14. 
are as follows. 
Golden Number 3, 


1769 +» 1807 . . 1903. « 2036 
6 


Golden Number 116 
1777 « «© ¥835 2 « YQIO 4 + 2005 


Golden Number 14. 
1780 «4. 1818. . 1913 2 6 2008 


88 2 21 G.45 6 2 2 99 7 cd 27 

Examine thefe 45 40 54 Mae 8 oe me 43 Adding 3 Ges G.46 

Years by “Dom, 64 59 73 to the 72 67 62 3 to the 75 Jo 65 

Tact, Tabe for G.33 73 G.gx &e} former, OL 86 8r former, Gug4 39 84 

NOS. p49 97 99 &c. 2102 
(Se In this Manner are the Years backavard examined for N.S. by Centuries. And likowife the Years backward or forward, for O, S. are thus 


examined, correfpondent to the Golden Numbers 5+ 13. 16. by the Dominical Letter ‘Table, 
fince 1759) to which the faid Golden Numbers belong, 


Accoiding to N, S, oe fl on March 25, in the Vears 1883, 1894, 195%) 2035, 2046, 2093, & from above 
ad 


Old Style, at p. 148, for any Years (before er 


‘ QUESTION Iv. 

ALany was orn won an Ath-Wednefday, 23 February, M.S. and evs under 40 Years of Age, 3780, required her Age P 

Ry Perpetual Tinw-Tables, (fee farther on) When wb-Wednefday was on the 23d of lebruary Bafler tell on April ro. “And, byTuds po 455s 
the Roumerical Fetrer B, and: Goluen Numbers 7+ 10. 15. 98, when afer can fo happen. 

Now, by examining the Dates for thofe Golden Numbers, from Tedle, Ps 1g0y between 1729 and rggg (the Ditlerence 30 Vears, being above 
the Age) and that Doininical Letter for thote Dates, by Tub, pe agg, You will tind only the Year 1735, for the ‘Lime af her Birth, whea the 
Golden Number was 7, and Dominical Letter B, Confequently, the Lady's Age is 24. Years, requ. 


QUESTION 


esi 
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QUESTIQN Vv. 


APeRson above 58 Years of Age, ia the Year 1759, svas born ona Friday, July 14, about the Year 1700, Old or New Styke: Reguired 
bis Age? 

The Don:tnical Letter, according to Old or New Style, by Tab. p. 149, was Aj the aearef Year to which 1699, O. S. or 1702, N.S. 
When the Dominical Letter was A, for both Styles, by Tab. p. 148, and Zaby p. 1492 Whence, his gc, in 1759, mutt be 60, according « 


Old Style, or §75 according to New, therefore his Age is 60, required. oe - 
In the 1 Year of the reputed Birth of Chrift, the Golden Number was 2, the Cycle of the Sun Me and Roman Indiftion % Year of the Diony. 


fian Pericd 357) of the Julian Period 4713. Hence, the Reafon of the Rures, p. 146, 
QUESTION VI. 


The Cycles of the Sun and Moon fetng given, to find the Year of the Dionyfian Period, according to Old Style ? 

RULE. Multiply the Cycle of the Sun by 57, and the Cycle of the Moon, or Golden Number, by 4763 divide the Sum of tha Py 
duéts by 532, the Remainder, after the Quotient, will be the Year of the Dicayfian Period, required. aca 

Pees The Golden Number is 1, and Cycle of the Sun g, at the reputed Birth of Chrift, to find the Year of the Dionyfian Perios 
at that Time ? "7 


476 
x Golden Number, or Cycle of the Moon. a the Cycle of the Sun, 


. 
532)989( 8 


457 Remainder, Dionyfian Period, required. 
QUESTION Vif. 


The Cycle of the Sun, Moon, and Indittion, being given-to find the Year of the Julian Pericd, according to Old Style? 

RULE, Multiply the Number 4845 by the Year of the Cycle of the Suz, the Number ¢200 by the Year of the Cycle of the Moon, and 
the Number 6916 by the Year of the dndictton Cycle: Divide the Sum of thefe Products by 7980 (the Number of Years in the Fulian Period, 
and the Remainder, after the Quotient, will be the Year of the ‘Fulfan Period, required. 

EXAMPLE. To findthe Year of the Fulfan Period, at the reputed Birth of Cérzf, when the Cycle of the Sun was g, the C 
Mocr, or Golden Number, was 3, and the Indiéiion 3? : : Y ae the Cycle: of ts 


4845 
g Cycle ©. 
43605 4200 20748 
4200 
43605 


7980)68553(8 
63840 


—e, 


ee 
See 


4200 6916 
x Cycle ). 3 Indictions 


Se 


Remainder 4713 Julian Period required. | 
QUESTION VIII. \ 


To frd the Year of the Dionyfian Pericd, according to Old Style, for any Year before or fince Chrift ? 
RULE I. Add 75 (the Complement of 457 to the whole Period 532) tothe Number of Years before Chrift, and divide that Sum 
§32. and fubtra& v.hat remains trom 532, and the laft Remainder will be the Year of the Dionyfian Period, for the Number of the Year !/’ 


Cériff, required ? 
Nv Bs Uf the Sura of 75 and tbe Years before Chrift, is left than 532, fubsrad? that Sum from 542, and the Remainder ewill be the Year of 1: 


Pert:4, regeirede 
RULE II. Add 457 to the Number of Years fince Chrift, and divide that Sum by 532, and the Remainder will be the Year of the Di: 
nifen Period, for the Wear, fince Chriff, required. j 

NB. If tot Sums of 457, and the Years fince Chriff, is lefs than 532, that Sum will be the Year of the faid Period ? 
EXAMPLE’ f. 1009 Years before Chrift. EXAMPLE IT. 2000 Years fince Chrift. 


+75 H457 
$32)1075(2 532)2457(4 
1c64 2128 . 
it Remainder 329 Year of Dionyfian Period, requitt!. 
532 


Remainder sax Year of the Dionyfan Period, required, 


QUESTION Ix. 


The Year of the Dionyfian Periad being piven to determine from thence the Year before or finee Chrift P F 
This being the Reverfe of the former Queftion, let the Dionyfian Period be 329, fome Year fince Chrift, or 521, fome Year before chit 
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a Ee 


PLE. -—c2z1 Number Déonyfan Period before Cbrift. gag Na. Period fince Chrif, 
EXAM ie Number of the whe Period, +75 Years fince Chri to Beginning of the x{t Period, 
ree Yrs from Beging. of that Period before Chri/?. 404. Years fince Cbrif?, when Period was 329s 
457 N®. Period the Yr. bef, Chrif. Add 532 continually. 
Sum 463 Years before Chri, when Period was 521, 936 Years fince Chrif, when Period was 329. 
Add 532 continually, 532 
sooo Years before Chriff, when Period was 521, &c. 1468 Years fince Chrif, when Period was 329, 


N.B. In the foregoing Example, before Chrift, 1 fhould be added to the Refult, 532 
making 522, or clie 1 feould have been fubtra fied from 1090, the Yr. before Chrift, — ; 
for the Refult of this Operation, then 522, to agree with Chronology. SceourChre- 2000 Years fince Cbriff, when Period was 329, &c. 


nological Scale, farther on. 170 QUESTION X. 


To find the Year of the Julian Pericd, for any Year before or fince Chrift ? 

He 1, The oe se Years before Chrift, fubtra€ted from 4714. (the Number of the Period, in the uff Year of the reputed Birth o, 
Chriff) the Remainder will be the Year of the ‘Fudian Period for the Year dcfore Chriff, required. 

RULE IL The Number of Years, fince Chriff, added to 4713, the Number of the Period the Year before Chrift, the Sum will be the 


Year of the Fulian Period, for the Year, fince Chrij?, required. 


EXAMPLE I, 4714 Year of the Period in if Yr, bef. Cérif?. EXAMPLE II. 1760 Years fince Chri/, 
—1759 Years betore Cbri/i, 4713 Year of the Period at Cérif. 
2955 Year of the Period, required. 6473 Year of the Period, required, 
WV. B. 7980 the whole Period. 


QUESTION XI. 


To find the Year before or fince Chritt correfpondent to the given Year of the Julian Period ? 

This Quesrion is the Reverje of the former, 

RULE I. ‘The given Year of the Sulian Period muft be fubtraéted from 4714 for the Year before Chriff. 

RULE II. 4713 muft be fubtracted from the given Year of the Fu/iaz Period for the Year fince Cbri/?. 

EXAMPLE. The given Years of the Julian Period, arc 2955 + +» « © © + «© + and 6473, required the Years of Cbrif? 
fubtracted 4714 fubtra€ted 4713 
Remainder 1759 Y* before Chrift, reqd. Rem. 1760 Year /ince Chrift, required. 

N. B. Uf the Number of the Julian Period is egual to, or lefs than 4713, the Year is before, if greater, fince Chrift, 


) QUESTION XI. 
Bee 
j ' ry Perfan fince the Year 1740 fuid, that 49 Times the Years of bis Age was equal to the Date of the Year on which be was born: What Age wast 


t, 8 8 
;, PUT x forthe Years of the Perfon’s Age, Then 4gx==1758—x. By Suppoftion. But 49x-tr==1758, or amt = 35—— Years of 
4 


is Age. But this Age being fubtraéted from 1758 can leave no whole Number for the Date: whence it could not be 1758 to which his Age 


reckoned, Let y=oathe Dare, then x = eae 3 here y==1750, &c. For the Time to which his Age was reckoned, being divifible by 50. 
5° i 
31790 ‘ 
hence ng ==35» his Age, and 1715 was the Date of his Birth, required, 


A GENERAL PROPOSITION. 


To fird awhole Number, qbich being divided by other given whole Numbers, given whole Numbers foall remain. 
EXAMPLE, To finda whofe Number, which being divided by 2, 3, 4+ 5) and 63 15 25 39 4» and 5, thall refpefively remain ; but bee 
ig divided by 7, Nothing thal! remain, 

Axiom, duy whole Wumbers being fubtratted from any other whole Numbers, a whole Number, or Nothing, fall remain. 
; Conditions 1. 2. d 4: 5 6. 


tml KZ —_ r—fA, x a 
. via Pes 7 pees cae will be the 6 Conditions of the Queftion, exprefing 
Z 


3 4 5 . 


hy 


Put » = the ebo/e Number, fought: Then, 


| cmmariaaars | 


je fame whole Number. 


2a——1 
» asedcle Number 


PE Saeed 
Let 1f Condition, “Te Then woe afer. SubMitute which Value of x, in 2d Condition. Then 


a 
J But, soo a wel: Number, 
3 


a-~2 


Whenee, « s= 6h4-5. The land 2d Conditions, . « Here, a= gh-fe2 (in lowe? Terms) Difs 1 6) ——m— ae 4, a whole Number, 
3 


Subslituss 
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66-2 goes 


2 


» a whole Number. 


Subflitute this Value of x, inthe 3d Condition » 2 1 » + «© «© «© « Then, 


} 4 » a whele Number. 


«« Dif. ==, a wholeNumbcr. 


a 
Whence, x == 120-11. The 17, 2d, and 3d Conditions. « « . Here baz2c-+1 é a : 


Sul:Mtitute this Value of x, in the qth Condition, Then maeE7 ss2chi, + ae » a whole Number, 
5 


j 7 > a whole Number, 


wi Dif.... — » a awbcle Number. 


<4 » mad, a whole Number, 


Whence, «2=60d-+-s9. The 1/7, 2d, 34, and ath Con. « In weft Terms, Here, cogd-+-4, . » 2d Dif. 


Alfo 5th Cordition, as will appear, 


For, fubftitute this Value of x, in the 5th Condition. Then, cod-t st is a whole Number by Confeguence, 


4 é 3 God d 
Therefore, fubftitute the aforefaid Value of x, in 624 Condition, Then, ten 8d-+-8, +4 + 3, a wbole Number. 
7 


; But aoe Z a whele Number, 


at vir, 32 * 4, 2 whole Number. 


cba sme, a whole Number. 


Whence, g20e-1rg. The ¥. 2. 3. 4+ 5. and 6th Conditions. . « , Here, dozze-+t . . 3 2d Dif, 


The GENERAL AFFIRMATIVE THEOREM, in the loqwef Terms 3 anfavering all the Conditions of the Queftion, let e be what itavilh 
Let e=xxo, then 119 is the kaff whole Number. 
ext, then 539 is the next whole Number, 
ex=az, then 959 the next, &e. ad infinitum 
(<P All other Queftions ef this Nature areanfwered in this Manner: the chief Bufinefs being to reduce the required Conditions, to FraGtion: 
in the Laveft Terms, as the Operation proceeds, in order that the final Theorem may takein all the Cafes that can happen 3 wiz, from o, 1, % 
3) 4, &fe. the fucceffive Values of the affuned whole Number. And this Theorem will be either affirmative or negative. 


OTHERWISE negatively. 


PUT -» forthe Number as before, and Conditions the fame. 
alt bid a whole Number. 


yond Hee “ . a 
Let Lesa a, Uff Condition, Hence x= 2a-+1, as before. Subftitute in 2d Condition, Then, 


j But —22 » atlol: Number. 
3 


Whence, wax 6b—~ 3. The sft and ad Conditions, » « « Vevey amegb—1 .« . « Difes ae pi a= 6, a whole Number, 
3 


Subftitute this Value, in the 3d Condition, « « « Then kee slaboas oth awebole Number. 
2 


+ ‘ b 
Whence, wemsacr. The xe 2, 3. Conditions » . » Herehbom2ae os . viz. Ips, ye 8 whole Number. 


Subfiitute this Valuc of x, in 4th Condition. Then, aS Ifa, —, a wholeNumber, 
5 5 


a= d, aqwhole Numbers 


Whence, xanGod—1, The 1. 2. 36 4 Conditions @ . . Werecmgd « 6 8 
5 
And alfo 5 Conditions, as appeara. 


For, Subftitute this Value of x, in the stb Conditions Then, oe, a whole Number by Confequent 
6 ee 


a mnnnaamanten aetiineammmenenemanenapemee=nemeeens ee 


Therefah 


ee 
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Therefore, fabllitute the faid Value of x, in the 6tb Condition, Then S222 


'» acubole Number, 


4d—r1 


viz. Sd 


1h Dif, j 


2d Dif, } BOE oral Manibors 
7 


» 2gubole Number. 


‘» awhole Number. 


General affirmative THEOREM. 


Whence, x =: 420e -F 119, a8 eneene Here, doz ge-e2 2... , is ==, 2 whele Number, 
anfwering al] the Conditions, z 
\ 


dim : 
But 2277 » acvbole Number. 


7 
3d—6 


From above. 1ft Dif. » a whsle Number. 


Genera! negative THEOREM. 


Whence, x = 420¢ — 307, anfwering Here, d=z7e—~—5. . « « 2d Dif, ae ¢, a cbc: Number, 
all the Conditions, 7 


Let exzr, then s19 is the 4a? whole Number. 
exoz, then 539 is the next whole Number. 
exz3, then 959 the next, &ce. ad infimetum, as before, 


QUESTION XII. 


REQUIRED the Year of Curtsr when the Golden Number fs 55 and the Cycleof rhe Sun 6? 
In the 1 Condition, 1 is to be added to the Year, to be divided by 1g for the Golden Number 5 toremain, 
In the 2d Condition, 9 is to be added to the Year, to be divided by 28 for the Cycle of the Sun’6 to remain. 


1 EPO MI 


Conditicns 1. 2. te Ze 
Put x= No, Year fought; Then fae! ae =e, Or ie - 3 will be the tava Condi-ionxs of the Quettion, expreffing the 


E | fame cubole Number. 


Let ut Condition ee sa@, Then x= 319a-+- 4. Subftituting which in 2d Condition a a whole Number, 
Zz 


s 
: ift Dif, } But emt, a whole Number, 
NeGative THEOREM, Let 4 the 2h 
Hence, +==532—395. aflumed sa— 
whole No, ad Dit, 22 » a wholes Number, 
AFFIRMATIVE THEOREM. be what a 
w= 5325-137. it will, 
Exadlly agreeing. 3d Dif. aoe = mt awh fe Number, 
a-bar 
Here, ame 28h are. § —— cm 4, a ehole Number, 
But ees, a sel/e Number, 
From above, rf Dif, ree, a sefole Number. 
By the affirmative Thewen, a— 
Let hex, Then 137 the ea Year of CAr/7. 2d Dif, Baan aevhofe Number. 
é=zty Then 669 the next Year of Chri, a 
ie, i recor the nexe Veo a 46 a5 
3. ‘Then 1733 the next dar, Here, azz28d . gd Dif, me yp eh, cectiode Number. 
boa. Then 225 the wer, We, eee +7 3°. 23 28 i aaa 


QUESTION XIV, 


IN what Pear of ty Dionytian Pertod cvas ie in the Viar before Chyitt, cohen the 


) Golden Number qwas 1, and Cycle of the Sing % 
The Pinsy Conditions ot tiris Quefion isto find the le I Cail 


ait Number, which divided by rg and 28, fhall leave a and gtelpectively remaining, 


Conditions yy 2. 
» pon oop Sat v—9g ‘ ae “ F 
Pat x se that Number, ‘Phen mesa re ea will be the 2 Comdrtions of the Queftions exprefling the fame cohele Numbers 


Ya Jict 
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Let rit Condition =» == a, Hence x == 194 1 
19 


8 
Subftitute this Value in 2d Condition, Then, an 1» a whole Number. 
Necarive THroreme Let & be 28a — 23 
Whence, x == 5326 — 75. affumed fo But ————-, a whole Number. 
as the No, 28 
AFFIRMATIVE THEOREM, comes out lef 9a—20 
* c= 5326-1 457+ than 532. xt Dif. —— a whole Number. 
ad Dif. reer, a whole Number, 
2 
Elere, ase2zBb—mgee so BADIE : amy ut ots == 6, a whole Number. 
By the Negative Theorem. 8 g 
Let d=enx, then 457 the Number of the Period, But = ms 2", a sebole Number. 
By the Affirmative Theorem. oa--36 
b==o, then 457 is the fame Number required, From above, xf Dif. <= whole Number, 
N. B. The Dionyfian Period limits the oS 
Anfwer to the /eaff qhbole Number, or 2d Dif, 2% 44, a whole Number, 
Number in that Period. 28 
ba a—8o a—— 24 


Here, a 22 28h +2400. 3d Dif. 


Teast af + ania 5, a whole Number. 


N.B, Either of the above Theorems find as many conditional Numbers as you pleafe. 
QUESTION XV. 
THE Golden Number being one, in the Year before Chrift, the Cycle of the Sun 9, (as before) and the Roman Indidtion 3, what was then th 


Year of the Julian Period ? 
‘The Conditions here are to find the /eaf# whole Number, which being divided by 19, 28, and 15 3 1, 9» and 4 hall refpeé?ively remain. 


Conditions X- 26 3- 
Put x== the Number fought, Then cere —- > eri will be the 3 Conditions of the Queftion, expreMing the fame wh: 
Number. 
‘Ewo of which Conditions were determined above, viz. x== 5325 f- 4576 
Subflitute which Value of x, inthe 3d Condition, Then 5a0h 4s, a whole Number, 
5 
76 +4 


-, a whole Number, 


Viz. 354 +4 30 +- 


15 


jes a whole Number, 


AFFIRMATIVE THEOREM. 

Whence, x == 7g80¢ 4+ 4733. 8b—39 
And whenc=zo, then 4713 is the Number ift Dif. 

of the Fultan Period, requrid. i 45 


» a wubole Number, 


; b—3 
Here, Doe ge4+8. . 2 «6 2d Difj mex + sc, a whole Number, 
1 
io 
But Le AS a tuhole Nnmber. 
Nroativy THEOREM, 1 
Whence « = 7980¢ — 3267. Rbefere 
And whene s= 1, then 4714 io the Number From above, 1{t Dif, » atvdole Number. 
of the Periwd, as beture, 15 
heb 


mc, a whole Numbe. 


: Here, b= rge— 7. «6 6 + ad Dif, . 


NB, Esther of the above Vheoems fird as many conditional Numbers as you pleafes 


QUESTION Xvt 


THE Golden Murder being vy, Cych of the Sun 2, and Indiftion gy required the Date of the Tear, O. 8, when thefe happened 


Condit 
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a TT TO LC Cn 
QUESTIONS #w CHRONOLOGY anfwered. 


= Conditions 1. z 3 I Ze 


- 3 
xbimt xtom2 x39 x— 10 xyz x—6 ¢ oe : 
Put x = Year fought. Then Tage ae a or 35 2 2 arr will be the 3 Conditions of the Queftion, 


exprefting the fame «bole Number. 


. “== IO 
Let ut Condition, a sa, then x == s9a-f 10, 


Yoa+-17 
caesar maar 


Subftitute this Value of x in 2d Condision, Then, "i 
a 


a whole Number. 


weneqab-4-105. The 17 and 2d Conditions, But Barras a whole Number, 
Whence, *225326-+105 28 


oat+rs 


ro a whole Number, 
2 


2d Dif. at a wobole Number. 
2 


if Dif. 


a5 


28 
5320199 
15 


Here, am28hb-+s. « « ss 3d Dif. == 6, awhole Number, 


Subftitute, the foregoing Value x, in the 3d Condition, Then 9 a whole Number, 


: wb-bo 
Viz. 356 6b 


+» 2¢ubcle Number, 


ILLITE Ee EST AAPA | ET TS 


AFFIRMATIVE THEOREM. 


Whence, ~ == 7980¢ + 1701. 4 
And whene = 0, then 1701 is the Date of the But aef a whole Number. 
Year, O.S. required, 15 
b-+-6 
ft Dif, : * » a wobole Number. 
, b—3 3 
Here, db==rgeeeg « « ss 2d Dif. ==, a whole Number. 


N. B. The above Numbers can happen but once in a Julian Period of 7980 Julian Years, as appears by the Theorem: Natwitkfianding which, as 
many conditional Numbers of the fame Properties may be found by the Thorem as you pleafé. 


The GENERAL PROPOSITION (Pager6é1) Ornerwtise Anfwered. 
LET she Quotient of the fame whole Number when divided by another whole Number be called a, cuhen divided by a fecond whole Number be called 
b, by a third c, by a fourth a, by a fifth e, by a fixth f, Sc. 
}) Former Exampre. To find a whole Number, which being divided by 3, 3, 4, 5 and 63 x, 25 3, 4, and 5 thall, refpeétively, remain ; 
but being divided by 7, Nothing fhall remain. : 
Conditions 1. 2. 3° 4. 5. 6. 
| Here, gates == gd-ba, == gets se sd-4 sm 6e-bs == 7f, which are the 6 Conditions of the Queftion, cxpreffing the fame whole 
i Number, 
; N.B. The chief Thing here to be confidered is to find the Value of the different Quetientsa, b, c, d, &c. of rhe fame whole Number, when 
gdivided by different whole Numbers, fo as Nothing fhall remain, according to the feveral Expreffions, and Conditions, as abse 
Axiom. Any whole Number taken from the fame, or a different whole Number, a whole Number, or Nothing, slail remains 
I 2. Conditions. 
In the 1ffand2d Conditions, 2a-+r == 3¢-f-2, a whole No. fought ; aand & conditional whole NOS, required. 
Subtract x from each Side, 2@ == 34-1, a conditional qwiole Number, divitible by 2. 
Subtract 24. . a whole Number, divifible bya. 


Whence, 3o-a=s, the rf and 2d Conditions, » « « Here b=x1, leaf. b+-1, awvhole Number, divifible by 2. 
a2. 
NOW, 6 being the aff Multiple, divifible by 2, 3, the Diatfors refpecting the 2 firft Conditions, 


3: X. 2. Conditions. 
Therefore, + 6 « ge4-4 == Ga-ks, a whee Number fought, canda whole Numbers, reguired, 
Subtract 3 from each Side . 6. ge == 6a-#2, a qubole Number, divisible by 4, 
Subtract qa. . a qwholeNumber, divitible by 4. 
aat2, awvbole Number, divifible by 4, 
Whence, Cafeorsry, The 1. 2. 3+ Conditions. . . » Hereamy, laff. . atesx, a cvhole Number, divilible by 2 
NOW, 12 being the feafl Muluple, divitible by2, 35 4, the Diaifors refpeting the 3 firft Comditions, 
4s Te 2. 3+ Conditions, 
_Thereferey o's. gd-4 ee raasbin, a whole Number fought, danda whole Numbers, required, 
Subtract 4 from cach Side. 2. gf == raat 7, a whole Number, divifible by 5. 
Subtract reas 5, agebole Number, divitible by Se 


: Here a may be difcovered s2 4. 6. 6 2a 2, awwhole Number, divifible by 5. 
; 52 6 ee a tehcle Number, divilivte by 's. 

; qa— 2, azebole Number, divitible by 5. 
UW once, trate vies sg, The x. 2. 30 de Conditions, « 2 Mere amg, leaf) a— 4, aevbile Number, divitibte by & 


NOW, 
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QUESTIONS wm CHRONOLOGY anfwered, 


NOW, 60 being the leaf? Muir ple, divifisle by 2, 3 42 Se the Divifors vefpecting the 4 firf? Conditions, 
5. Ie Ze 3s 4 Conditions. 
Therefore, « » « Gemfeg =z Coatsg, a whole Number fought, e and a whole Numbers, 
Subtraét 5 from each Side, 6¢ == Cou-545 aavbole Number, divifible by 6. 
MTence, 60a sgzz3g, The x. 2. 3- 4+ §- Conditions. . » » Here azo, leaft . « which is already divifible by 6. 
NOW, 60 bung the La? ALs tiple, divitible by 2, 35 4» 5> 6, the Diwifors refpecting the firlt 5 Conditions, 
Is 2. 30 de 5+ Conditions. 
Lbercfore, 7f == 60a 59, 3 cwhole Number fought, divifible by 7, fand ¢ whole Numbers, 
Subtra&t s6a4-56, a whole Number, divifible by 7, 
4a-b 3, awhele Number, divifible by 7. 
Gao .awhole Number, divifible by 7. 
3a— 3, awhcle Number, divifible by 7. 
Whence, 6oafesgmettg, The 1. 2. 4-4. §- 6. Com, Here amt, at leat a-- 6, a whole Number, divifible by 7. 
NOW, 429 being te La Multiple divible by 2, 3, 4. 3, 6 7 the Divifors refpecting the 6 Conditions, 
te 2 3+ 4. 5+ 6. Conditions, ; 
eefs, yocacbiro, will bean ArrinmMaTiIve GrNeRAL Turorr, by which you may determine as many Numbers as you plea{c, 
having the aforetaid 6 Conditions, where azo, 1, 25 3) Go on affiencd at Pletfures dete 
ior Vhs weast Muritivee, divifible by feveral Numbers, ts had by a contianal Multiplication of the leweft Parts, and leaft Multiples of ef 
Numbers, that will compote all the different Wholes; viz. make up as many of the following Distjars as you can, out of the preceding Ones, aid 
ubtiphs, for determining the leat Multiple of ail Numbers, univerfally. 


ible by cach other haverX2, X 3a26 for the /eaft Multiple. 


5) 


heer i 


Examtl, 2, 3, being different and not divit 


But 2, 4» 4» being the fameas 2, 3, 2%, multiplied together, therefore the different Numbers multiplied, taking the fquare, cube, &c, Root, 
vide 2% 3X 25812, is the haft Multiple of 2) 4. 4+ 


Azain, 2, 3) 4, § being the fame as 2, 3, 2%, 5, the different Numbers multiplied, taking in the Roots, 2X 4X2 xX s==60, the dul 
Multiple of 25 3 4> 5° ‘ 


Again, 2, 43 4, 5» 6, being the fame as2, 3, 2% 5, (2, 3) multiplied, the diferent Numbcrs multiplied, taking in the Roots, and cx- 
cluding former Simittud:s, 2X 3X 2% 5==60, the Laff Multiple of 25 3, 4, 5. 6. 


And, if 2, 3) 4) §> 6) 7) 8) 9 were the Divifors, then 2, 3, 2%, § (2, 3) 7» 23, 3%, will be the diférent Numbers of them multiplisi 
toxether, taking in their Roots, wiz. 2X3X2X5X7X2XK 3=32 520, the leaf{common Mu/tip/: of themall. 
So for other Cafis. 

QUESTION XVII. 


THE Golden Nuntir being 12, Cycle of the Sun 4, and Roman Indiction 7, to determine the Year of the Julian Period, and likewife the Yur 
of Christ ? 
Leta, 2, ¢, be the 3 Quotients after dividing the Year of the Period, by 19, 28, and x6, for 12, 4, and 7, refpeftively, to remain. i 

Ie Qe 3. Conditions, ; 
Therefore, rga-f12 == 28b-b4 == 150-17. 
Subtract 12. . roa 284—8, a cw/ole Number divilible by 19, a and & whely Numbers, ; 
Subtract 19h-. a whole Number diviftble by 19. E 
Remainder 94—S, a cvbele Number divifitle by 19. 
att Dif. 1064-8, aakele Number div.fible by 19. 
Here, b==3, the fea. ad Dif, b4-16, a whele NO, divifible by 19. Whence 284-f-4--88, 1. & 2, Cuntit 
NOW, 538 being the leatt Multiple, of swhich 19 and 28 are Divifors, retpecting the firtt 2 Condrtions, 
‘Therefore, rge-+-7 == 532a-P 38 : 

Subtract 7... 1g¢ == 5324-431, 2 wwbole Number, divifible by 15, ¢ and a eho Numbers. R 

5X 35a-bsx15. Subtract s2csa-b75, a wok Number, divilible by 15. 

gat 6, a whole Number, divifible by 15. 

gars, a svbole Number, divilible by 15. 
TA DIF. Saf g, aawhole Number, divifible by 15. [Y¥r. of Jul. Perit, rip 
Hee amit, the haf, 2d Dif. ade 3, acudole No, divilible by 1g. © « «| Whence gzaaqfe S8eaiy 
Year of Julian Period rf Yr. bet. cf 


Year of Chrifly requned 2s a 
N.B, Viv Lal Quantity dlanjible by acemile Number foould (for finding the leaft Number fought) be brought out affirmative, r 


QUESTION XVII. 


REQUIRED ¢ Pinsor's Age, on December 4, 1759, Ne 8. dors March 8, (fines 1700) fn the Var aohen the Daminical Letter 0.8 1 f 
LB, aad Gelden Number rg? sda reguieed aljy the Date of the Year, and Day of the Week, cohen the fame Perfon cvas born ? 


Gol. Ne. ig. Dom, Letters, fince Chi. 
Ry Vuh, po rg , We ee § B 7 Ry Hence, the Perfon was born in the Vrar prog, O15 
Allthe Dates beiw con a8 with GE Tab. Therefore, on Ahoeh 8, OVS. oes 1759 
Iyuo and 17 hye l iy Dd i 148, peeve 


The Year of the Perfon’s Aye will be Dif. Years go 
But, Deeurta az, 175g, N.S. anfwerato . 0... Now hr 23, 1750, O. S. - 
Sim n-Davy 2. ee ee Ahovh 8, 1759, OL SL 
By Table, Pape 3x. Vhe Diflerence al Days detwuixt aebich Times, ave 245 ef 15 == 260 Days. 
Vor, by (adic, Pare iapy From t/aauary to Nowrinber 236 6 6 327 Daye oe ‘Vo Afareh 8.6. G7 Daya 6. Dill, 260 , 
Sothatthe Dp pee Acrwilbhe go Veus, andaéo Days, required, 


SRITIME ICA 
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ARITHMETICAL OPERATIONS. 


0 ¢ Time into Degrees and Parts of the Equator, arithmutically ? : ; : 
aoe Take the foveral Sums of the Hours, ‘Minutes, and Seconds, and the Halves thereof refpedively, Then take in or confider a Decimal—~ 


Place to the Right Hand of each of swhich Sums, as Units Place, and you will bave the Degrees, Minutes, and Seconds of a Degree anfrering 
thereto; which being colleGted cvill bc the Degrees and Parts of the Equator, required. 


EX AM PLE S 


ee eo 
— ——— 
4 Hours. ..+.i«.s § Hours. 7 Hours 47 Minutes HM H = 
Louz eg Boe 3-55 . Eo 6 2368 ° Or, 7 47 == 7:78333, Ge. fee p. 
-——— nee eneacemeeemonne aeaoaecemmaee 3%. . 3.89166 14. (oP 
Sum 6 Hours=60°, Sum 7.52759. Sum 10. 521050 > Ll | 
? =e 11 45! Dividg by 6] .. 119 45/ Sum 11.67499 
_ == 1160,75 
i Colle&ted Sum 116 45 Degrees and Minutes, required. 45 as before. 
een et cnn eee we rant Ny ee mn ny ee as os oe a ——— we No ee 
f ora | am : 
13 Hours... . + 33 Minutes .. 51 Seconds g Hours. ...e-. 19 Minutes . 2° 27 Seconds 
hee G5 Ba. 165 Bie 255 Bee hug £.. OS 6 1305 
oe ee a (a a ee ere Ta ge ee s] _-- i 
Sum 19-5=2195% Sum 49.g=-4o]5’ Sum 76. 5==76]5” Sum 13.5==135° 28. 52228] 5 49.5==4c]5 
} 3 45! 6... 815! 6... 2’ 45” 4 457 => 6.64 45/ > 66. 6 457 
12 45” 6 45” 


en ee et ee 


W contested Sumaogony’ 45” required, Collecd Sum 439° §1' 45”, required. 
HM S 
Or, 13 33 52 
985 ‘ 
=13.564166, Gee 
3 .. 6.782083 
20.34.6249==203°.46249 . » fee p. 14, 
as before, 27/.7494. 
nearly, 44.964 


TO turn Degrees and Parts of rhe Equator into TIME, arithmetically ? 


RULE. Cut off a Figure to the Right Hand, from the Degrees, Minutes, and Seconds, and take one Third aevay from each refpeftive Quantity, 
‘after fuch a Separation of Integers, and the Decimal of cach to the Right Hand) chat remains will be Hours, Minutes, and Seconds of Time, 
refpcttively 5 ewbich being colleéted into a Sum will be the Time fought. 


EX AM PLE &. 


Hours. Hours. Mins, Sec, 

495° or 39,50 §° 15’ = 80,25 Or ,825 a2! 45/12/4475 Or 1,275 56” or 5,6 
Subtraét }. . 6,5 Subtract 3. 6 5275 Subtraét $.. 3425 Subtrad I. . 7,8666 
Remainder 13 Hrs, Remainder ,55 Hr. Remainder, Min’. ,85 Remainder, Secs. 3,7334 
: or 33 Min, req4, 51 Seconds, reqd, 44. Thirds, icqd, 


a to OR ret ee Sree Me Pee eee oe er mney OR a nn a ee ee ee teen n/N tr a eater ss ee Se 


Ty +s 6 oo 6 s 13,99 SS a a a i i Oo ZOzZ° ww ee 8 By ge we hy 
Subtraé& 3. . 4563333 Subbtij7 ” Sub, 4°. . a8 Bo + 676666 * Subd. . sg Sub. t..145 
Rem. Hours 9,26667 Rem, M. 44. Rem. 3 Sect. 13553333 Rem, 1,8a21% 488 Rem, 3 Secs, 
gh 16™ cog 245 agh gain 
' 3, (248 xr 488 
+3 


ae ee eee a strat eng, 


Gollefed Sum gh y9m gy, requircd. 


en 


Collefted Sum 13% 33m 518, required, 


Min’, 
Or, 27',45/%=29/,75, oF 2,776 
Subtradt £2 4925 


Remainders Min’. 3,850 
522 a5 betore, 
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A FABLE for finding the NumsBer of Days advanced and retreated by the Epacts and LunaTions, in the 
Monru Days, (from 6000 Years before to 6000 Years after Chri/?) from Of to New Style, from 1800, and the 
contrary. For determining the Eract, and Fall of Easter, according to New Style, as fettled by Pope Gre. 
gory. See Tab. p. 30. Alfoto find the Fpa&t, O.S. for the fame Centuries. 


NoGois tr} z. 


BR a aa FS Pe a SU Pe ne (TS eT ee Me De Pe ee 
Ssum,} DA. Sum,}| pA. Sum,[ pa. 
Jays Days Days ae Days Pye pane and Days Days Days} and 
Centurjes | Oi YS} adv, | Epas {Centuries | Diff} oe © | Adv. Epas Centuries |Dif* I rere, |A9¥- Epa? 
b 168 Veromp SF and | Adv. |Gol- before anc} from| ° and } Adv.| Gol- from] >} and jretr, |Gol- 
efore Log {of Diretrs [i den {EPA |) g ola |? af den JEP? ft fince fog (OF Dlrete, (from{den 
Curist Cyc. vetr, |from en N.S nee Cycle retr, J an N.S. }]}Curist. {ye. ctr, 
N.S, ft Ye bof yp JOld JNos.) "7" Curist. | to JOC oF ) fretr. | Nos. N.S to 16 fof D Old |Nos, 
me new fi" Jove, | to N.S. JNew| 7, |Cyc, | fr.O, “Fe New| 'T (Cyc. 
on tStylef =e Old [ey : Style: 
Styl PP birrom | New Style} Sivte from } toN, Sty ke from |New 
18co | Style x y j28oc | Style = 1S00 Style 
RETIRES Baa) RE Et eh oe ok ee as Pee Sean BE Fe en 
3.v0co | 47 oo} 24 23 6 29 B.2000 17 1 11 6 16 2 B.2000 | 13 ° 1 
5900 | 46 of 24 | a2 | xm | 23 1900 W716 of 41 5 2 | 27 2roo | 14 1 2 
§d00 | 45 oOo} 24 ar 16 17 1800 YCIS ° Ir 4 7} 22 2200 | 15 ° 2 
5700 | 44 Jx1 | 23 21 2 13 1700 Vs14 5 10 4) 12 $16 2300 [ 16 ° 2 
B.suco | 44 oj} 23 | 21 7 3 B.1600 [414 o | 10 4) a7 ]3 B.2400 | 16 I 3 
5sco | a3} o | 23 | 20 2 2 1500 [413 o |} 10 3 3 6 2500 | 17 ° 3 
54.00 2, zrf22 [20 J 17} 2 1400 Jy312 1 9 3 8 1 2600 | 18 ° 3 
§300 | 41 o | 22 ] 19 3 | 22 ||. 1300 Pers ° 9 2| 13 4 25 2700 | 19 4 
B.gzco | 41 o|22 | 19 8 | 37 B.1200 |y11 ° 9 2} 18 | 20 B.2800 | 19 ° 41 
5100 | go 1 faz} 19 13) 32 1109 J4,10 1 8 2 4 | 16 29500 | 20 of 4 
5000 | 39 } © | 21 1% 13 6 reco |vo 9 ° 8 {+r g | x0 3000 | 21 1 5 
4900 | 38 o | 2" 17 4 x goo ty 8 ° 8 |~o | 14 4 3100 [| 22 ° 5 
Biy8oo | 38 1 } 20 18 94 27 B. 800 |& 8 ° 3 ° 19 | 29 B.3200 | 22 ES) 5 
4700 | 37 | of 20 J 17 J xq) 2x goo Je 7 }#KI 7 ° 5) 25 3300 J 2 x 6 
46co | 36 of 20 16 gfi3s Goo f7 6 ° 7 x io} * 3400 | 24 ° 6 
4500 | 35 1} 19 16 5 11 500 |¢ 5 ° 7 2 15 | 13 3500 | 25 ° 6 
B.agco | 35 | of 1g | 16 ° 6 || B. goof ss 1 6 x 1 | x0 B.3600 | 2g I 7 
4399 | 34 | OF 19 | 35 5| * 300 Js 4 2 6 2 6 4 3700 | 26 ° 7 
4200 | 33 y7 18 | 35 1] 26 200 Jyyf o 6 3} xr {| 28 3500 | 27 ° 7 
4100 } 32 o}1 14 6} 20 100 J3 Bj} 5 3] 16] 23 3900 | 28 I 8 
B.gcoo | 32 J of 18 | rq] arf ias |} Be oo 2 ° 5 3 1] 8 | Bego.of as} of 38 
3900 | 31 rf37 | 14 6] 10 100 1 ° 5 4 6 2 4100 | 29 ° 8 
3800 | 30 oOo} 17 13 2 5 200 $420 x 4 4 ql} 27 4200 } 30 ° 8 
37¢0 | 29 of 17 ] 12 7) 29 “300 I 9° 4 5 | 16} 2% 4300 | 31 | KI | 9 
B.36c0 | 29 | x | 16 | 13 | 22 {| 25 |! B. 400 I o,°4 5 2{17 | Bagoof3:}] of 9 
35co | 28 | of 16 | 12 | 17-4 39 500 2 i, 3 5 7) 12 4500 | 32 ° 9 
3400 | 27] of 16 | a1 3] 14 600 3 ° | 3)°6)] az} 6, 4600 | 33 x} 10 
33c0 | 26 | o | 16 | 10 8 8 700 4 o' 63 7\7\* 4700 fF 34 of} s0 
B.3200 | 26 Jas fxg | rx | 13 4 |} B. 8co 4 I 2 6 3 | 27 B.gdou | 34 
goo } 25 oj} 1s 10 18 | 28 goo 5 ° 2 7 8 } 21 4900 | 35 
3000 | 24. o] 15 9 4] 23 1900 6 ° 2 3 13.115 5000 | 46 
2g00 | 23 1} 14 9 9 | 38 T1c0 7 1 3 8] 138 J ro} 5100 | 37 
B.2800 | 23} of 14} 9 | 144 33 |] Berz00 74 0 i 8 | af 6°} B sz0u } 37 
2700 | 22 of 14 8 19 7 1300 8 ° 1 9 9), *: 530¢ | 38 
26co | ar 1 433 8 5 3 1400 9 I ° 9) 141 25 54°0 | 39 
2500 | 20 o.4 13 7 to | 27 1500 } 10 [| oO | +o ro | 1g J 19} 5500 | go 
B.2400 | 20 o 433 Vi 1s | 22 | B.1600 | 10 o |< 10 5) 3s j B.s5000 | j0 
2300 | I9 1 p32 7 x | 18 37900 | 11 ° ° uw 10 9 | 5700 | at 
a2co} iB] o fi 6 6 | x2 | woo | 32 | KI vwforr dag] 4° 5800 | 42 
2300 | 17 ° | 12 5 | 3 6 yg00 1 13 o rb ix 112g. 5990 | 43 
Gooo | a3) 0! ra ba fb dt wv 
N, RR, Aso figmifies the fir? Year current before Chrifts fo 100, 200, 300, &c. fignity the s01, 2c1, 3o1 Years current before Clits ie 
being all Biffextile, Sgthat : mutt be added to all Years before Chrift in the Table for the current Years, The Tabular Years being ti, 
Years cumpleted, ‘Lhe YVeus after Chrif are Wet down current (uot completed) ax they are ufed in Chronology. je 
For th MEMORY. Ms 
CONSTRUCTION, Rurse I. Before Chritt, take the Fourth from the Hundreds lefs one, 
Then add tvo: and the Diflerence of Style will be known 
Year : 
Bx. 55fo0 before Chritt. Rure IL From the Mundreds fince Chrit, take their Fourth, and trove twoy 
—1 find the Days will remain berwixt Old Style and News 
“4 
4 ee roa oe fb 
—— De Year 
4qirkasyy tobe fubtraded from the Old Style 3e]oo since Chr. 
for the New, i ali 
23 Days to be added to the off Styh, for the New. iB, 
N,R. The p's Age and Epaéte rete. (—) the fame No.of Days that the Lunations adv. (4) from O, toN, $, and the contrary a 


pleining 5. Col. being the Dif, or Sumof cd and 4, Cofunins, according, to Sipnt. 


ee ere en 


To find the Retreat of the Lunar Cycle, or Moon's Age, in the Menth-Days of the Old Style, according to its cflablifbed Rate of Anticipation 
of 1 Day 1h ey Se ae in every 300 Years (in round Numbers) or 8 Days correttly in every 2500 Years (the wean Rate being 1 Day in Treg Tears) Srem 
whence the Retreat or Advance of the Launations from Old" to New Style, and eonfiquenty of the Gregorian Epadts, as fetthd by the Pope's Au- 
thority, are rightly determined, 369 


Ruze J. Subtract 17 from the Centuries fixce Chrif, and divide the Remainder by 25, multiply the Quotient hy 8 
duét.—Divide the Iaft Remainder by 3, and add the Quotient to the Produé? referved, if there is now no Remaind 
treat ) Cycle, if there is a Remainder that Su more 1 will be the Cycle’s Retreat, reguired from 1800 


x and referve the Pro- 
er, it will be the Re- 


Years Days Years te 
Ex. I, s7foo /ince Chritt. 41 Adv. N.S. Ex. If, 31J00 fince Chrit. 262 
17 13 Retr. p Cyc. 17 Z 
25)40(x by 8 == 8 Produét referved. } Diff, 28 Lunations or Epacts retrt, 25)14'0 22-S = 
25 [for that Period. ease 


3)15(S a ee hs 


Rem™ o Sum 13 Ds Retreat of the } Cycle, to be deduéted from the No, of 
Days advanced from Old to New Style, for the p’s Age 
and Epat retreated that Dif, from thofe of Old Style, from 1800, 


3)14(q4,1=s5 retr. J) Cyc. required. 
12 


2 Remainder, add x. 


To find the Advance of the Lunar Cycle, or Moon's Age, in Old Styl, from 1800, backward to the Year 6000 before Chrift ? 


Ruce. Tf, Procecd exactly as in the fermer Rute for finding the Retreat of Lunations from 4800 to the Year Gooo firee Chriff; only deduct 
an Unie from the Refult of the fame Operation; taking the Diftance of Centuries back from the 17th Century in this éackqward Computation, in-[| 
ttead of the Dittance of Centuries forward trom the fame 17th Century, in the forzard Computation, 


Years Years 
Ex. I. 57{co before Chrift, Ex. II. 3]oo fince Chrift. 
+17 Centuries fince Chrift, 17 Centuries fince Chrift, 


25)14(o by S=z0 


ay 


25)74(2, by 8==16 Product referved, 


50 
——— 114(4 2 60 4 
3)24(8 - 2. 8 ae 1 
Sum 24, arthe-formerOperation: 2,addz. Sums, by 1. Rule 
7 ; 


: 4SDays 2g Advance ofthe Moon’s Cycle, to be cone Days . Advanc> of the Moon’s Cycle, in the 
neéted with the aq. Days retreated from Old to New Style, which Old Style, to which 1 being added, the Advance from Old Style to 
being fubtracted therefrom, 21 Days will remain that the )'s Age New, the Sum will be 5 Days retreated by the D's Age or Epacis 


and Epacts are advanced, or to be added to the Old Style’s )’s Age in the Old Style, or to be fubtraéted from thofe of the Old for the 
and Epats, for thofe of the New Style, from 1800, New. 


(The Difference between the Advance of the Da 
(by the two foregoing Rules) that Difference bein 
—To find from thence the Epacts for N. S.? 


ys from Old to New Style, and the Retreat of the Lunar Cycle being rightly determined, 
ig the Retreat of the ’s Age or Epatts for a certain Period, in the Month-Days, O.S, 


Rus. Multiply the Golden Number for the Year by 11, and deduct the faid Retreat o *s Age or Epacts from the Produt, (adding x0, if it 
cannot be deducted otheravife) what ue will be asd Ez ae he Yio ag : sarge oF a Freee 


ne tae ‘ for that Year reguired.—Or, when (without adding 30) the faid Epa Retreat for 
aa oe is dedutted from the faid Prodwét of the Golden Number by 11, let the Remainder be divided by 30, and what remains will be thet . i 
required E pact, ? 
Y's fince Chr, G.N. Ds Yr. f.Ch, G.N. Ds wpon~, 
Ex. 23006... 2 os 03 3g Epact Retreat S700 ++ ee eee a8 Epa Retreat. = 7.5 \ 
by ar i 2c i 
Yyrti.ch G.N, Da, —— — 
gooo.. 18. .26 E.Ret, 22 Li 30== 44 
Ww —~14 _ : 


Dif, 13 Epadt, N.S, 229 
18 8 Epact, N,S, aE 3 Spact, of 


8 ee 
pe yee Aho ct ce 
398 3 oO 
36 A 
eae 20 
30) 182(6 F 2 
ee < Zo poem? ‘ 
Rem. 2 Epaét, N.S, 7 tyh 4 ee ‘ 
a a 
46 


v, CHRONOLOGICAI, 


ae 


The ROYAL ASTRONOMER 


CHRONOLOGICAL RULES asd REMARKS. 


REMARK, The fame numeral Quantities, expreffing any Number 
cf Years current fince Chriff, will not exprefs the fame Number of Years 
current before Chrift, éy the Nature of Chronology. 

‘The numeral Quantities, 0, 100; 200, 300, &c. Years current, 
fince Chrif?, are found to exprefs 

1, 10%, 201, 301, Ge, Years current, 
before Chrifi, and therefore r 


RULE I. x muff be added to the numeral Years 0, 100, 200, 300, 
&e. before Chrift, in our Aftronomical Tables, to make them correfpond 
with 1, 101, 201, 301, &c. Years Biflextile, before Chrif, in Chro- 
‘nology: Or, which ts the fame, you muff take cut the Places from the 
Aftroncmical Tables afarefatd, for one Year left than any Year current 
before Chriff, in Chronolgy, tocorrefpond with Truth, 

Mr. Adayer’s s'Pronomical Tables required the like Corre€tion in 
their Ufe, with our Tables, tomake all the folar and /unar Places, for 
any Number of Years he has expreffed, before Chrift, to correfpond 


fwith the erve Wears, current before Chrift, according to Chronology. 


Hence, it is doubtful, if Mre Mayer did not firft make this ne. 
ceffary Correétion, in taking out bis Computations, whether the Prin 
ciples be corre&t on which he founds bis Quantities of Acceleration of the 
Moon's Motion, Yor when he examined and compared the lunar Pla. 
ces in his Tables with thofe recorded of antient Ee/ipfes and Obferva- 
tions, for Years current before Cbriff, they might nearly agree, and 
yet an Error in Chronology might compenfate for another in the 
Quantitics of Acceleration; if this thould happen to be the Cafe. 

Mr. Fergufon, in his Aftronomy, has Wnentioned the foregoing 
Paradox (without explaining it) by determining the 28¢b of May 585 
Years current before Chrift (when Peace enfued at the Eclipfe, putting 
an End to the Battle betwixt the Afedes and Z.ydians) to be on a Wed- 
nefday, as it happen'’d, and not on a Monday, according to the vulgar 
Miftake of Chronologers. Who confider the o Year for the Be. 
ginning of the sf Year current of Chrift (beginning at o) inftead 
of confidering this o Year, to be the ft Year current before rft Year 
of Chrift, as it numerically denotes, tuben 100 ts put for 100 Tears cur- 
rent before Chrift, that foould be fignificd by 101, 8c. 


A AP A CL 


CHRONOLOGICAL 


SCALE. 


Tabular Years bef. Chr. Chrft. Tabular Years fince Chrift. 
as 500} 200 100 | 1cO, 200 goo] 400 
4or a 201 =| | 100 200 300 400 
Chronological Years before Chrift. Chronological Years fince Chrift. 
Tabular lefs than | Tabular Years before Chritt. Chilitt, Tabular Years fince Chrift. 


chronological Yrs. 
before Chrift, by 


r} © 
a Year. \ 


2 I, 
Chronological Years before Chrift. 


From above it is evident that x Year lefs muft be ufed than the 
Chronological Year current, before Chrift, to correfpond with the Tabu- 


far Year, in feeking the true Anfwer from Aftronomical or Chronolo-{lar Year fince Chrift muft be ufed, in feeking the true Anfwer from 
gical Tables, or from Arithmetical Operations: Being a Correction injaftronomical or chronological Tables, or frum arithmetical Operations, 


Aflronomy and Chronology hitherto unknown, or unobferved. 


ear ee ne ee PS A TAC SS SN 


Since therefore the Quantities 0, 100, 200, &e. 

Numerically denote the 1, 101, 20x, &e. Years chronolo- 
gically, or current, before Chrift, in our chronological Fables, There- 
fore, 

RULE WI. Dedu& 1 from the chronological Date, or Number of the 
Year current before Chrifl; then, qwith the Year remaining, O. or N.S. 
find the Dominical Letter, Golden Number,. or any.other Refult, from our 
Tables, for which they are fitted to determine; and likczwife ufe thisre- 
maining Date, in arithmetical Operations concerning Chronology. But never 
jfubtrad? or add any Thing to rhe Dates, in the, Ufe of our Tables, or any 
arithmetical Operations about Chronology, for Years current fince Chrift. 


Of the LEAP-YEAR, or YEAR fince. 


TO find, in any Year before Chrifl, if it was Leap-Year, or what 
Year finee, according toN. 8, 
RULE HE. Divide Hundreds remaining® by 4, or Years over, 
What remains take from 4, will the fought-Yrar difcover. 
® Foun Wundreds after 1 fubtrafed from the Dates 
tq. 3. 2. 3. Years fince Leap- Year. 


Yes. ‘ 
14[62 before Chrif, 


Yrs. 
Examples, 1501 bef, Chr, 


bore | 


1500» 6 4)15(3 4)6x(15 
—~— 3 ~—1 
4 4 
Rem. 1 Year Rem. 3 Yr. fince Leap-Year, 
[finee Leap-¥ N.S, [N. 5. 


, 
When oremains it is Leap-Year. 


FREE EREE 


§ | Tabular and chronolo- 
—3|-4| 5] > —2|— gical Years fince Chrit,}, 
3! 4! st ol 7 the fame, 


I 


I 2 


Chronological Years fince Chrift. 


From above it is evident, that the fame chronological with the tabu- 


TO find, in any Year before Chrifl, if it was Leap-Year, or whit 
Year fince, according tO. S. 


RULE IV. Dividing by 4, after 1 from the Date, 
The Remainder from 4, fhews from Leap- Year how late* 
4g. Ye 2. ge Years after Leap-Yean 


Yrs. TSe 
Example. 1701 before Chrift. 756 before Chrift. 
—1 1 
4)1700(g25 4)755(188 | 
10 35 
20 35 
_—— am 
mo Leap-Years —3 
4 4 


Rem. 4 fince Lp-¥r. O.S, 
[being Leap-Year, 


Rem, 3 Yre fince ara i 


0 find, in any Year fince Chrift, if it be Leap-Year or what Yea 
Jince, according to N.S. 


RULE V. By 4 divide Hundreds, or Years more, and then 
The Remainder will thew if “tis Leap-Year, or avben 
%o. Ie ze 3, Years fince Leap-Yet 


* 


Yrs. Yrs. : 
Examples, _16|o0 fince Chrift. 19|75 fince Chritt, 
4)16(4 4)75(38 
ase 35 
Leap-Year, N.S eee 
i aa 3 Yr. fince Lar 
Year, Ned 


ata NAVIGATOR. 
——— _ CHRONOLOGICAL RULES. 


TO find, in any Year fince Chrift, if it be Leap-Year, or what Year 
ding to0. S. . 
COLE Vie IE the Dare of the Year you by 4 fhould divide, 
What remains will the Number* fince Leap- Year decide. 
*0o, 1. 2. 3. Years fince Leap-Year, 


Yrs. fince Chr. Yrs, fince Chr. 


Examples. 4)1751(437 4) 1800(45 
15 20 
3I 
_— Rem. o Yr. fince Lp-Year, 
Rem, 3 Year fince Leap- [9. Ss. 


{Year, O.S. 
Cf the DOMINICAL LETTER. 
TO find the Dominical Letter for any Year before Chriff, according to 


N.S. ? 
RULE VII, Hundreds Lefe* quote by 4, and the Letter’s P/ace had, 
By what’s left fhort of 4, doubled; if 1 you add: 
Then add once and the fourth of edd Years, made x Iefs, 
Quoting Sevens: What remains will the Letter exprefs. 
* Even Hundreds after 1 fubtrafled from the Date. 
Example. To find the Dominical Letter tor 1535 Years current 
before Chrift according to N, S,? 
35 odd Years, 


1501 
— ~~ 1 
rsJoo » « 4)15(3 4. .34 made 1 Jefe, 
URE Sid 8 
— 3 ices 
4 Rem. 42 ? 
eee — 3 forisox 
1 left thort of 4... vA -_—— ‘ 
aes 714s5[6 
Doubled 2 — 


Add x 3-.-C, forrs35, N.S, 
3 Letter’s Place ABCDEFG. 
[C, for xrg50x before Chrift, N.S. Io 20 304s 5+ Ge 7 


N.B. In Leap-Years before Chrift this Rule gives the 1f? Dominical 
Letter of the Tew. 


TO find the DominicalLetter for any Year before Chrift, 0. S.? 
RULE VHI, The Year Left* ite Fourth and 4 divide by 7, 
From what remarns you'll find the Letter given, 
® Afters fubtrafied, 
Yrs. 


Yrs. 
Examples. 3740 before Chr. 2325 before Chrift, 
ee “rr 


e+ 3739 - 2b, 232 
934 588 
4 4 
7)4677(668 7)2999(415 
47 10 
57 39 


1.-Areqd, O. S, 4.+Dreqd. O, S, 
_N.B. When it is Letp-Year this Rule finds the rft of the 2 Domi- 
nical Letters. 


TO find the Deminical Letter for any Year fince Chwift, N.S. ? 
RULE IX, Divide Hundreds wea, aa to cl what teniags, 
One added, the Letter for that Year explains ; 
fake from which (or 7 adled) what is Lefty after A 
Divices the Years fice, and their Fourth — And ‘That's 
pian, * 
NvB, When o remains for the Letter’s Place, after SubtraQion, 
the Letter ia G, and fhewa that 7 alfo remains, 
¥A. BL CLD EF. G. 


2 


We 2. 4s ge 6. 6. 7 ‘ 
Senne eer errs pup sro nen tyrants meen ernest er 


‘Style. 


Ex, For17[5g« 4)17(4 £. . 59 above Hundreds. 


14 
1 Rem. _—— 
——— 77308 
Doubled 2 7 
Add rx _—— 
eer 3 Rem. to_be fub- 


Sum 3 C the Dom. Let. for 1700. [traéted. 
—3 [fince Chr. N.S. 

o . » or G, Dominical Letter for 1759 fince 

[Chrift, N.S. 

NV, B. When it is Leap-Year this Rule finds the laft of the rave 


Dominical Letters. 


To find the Dominical Letter for any Year fince Chriff, 0. S.? 
RULE X. The Year, its Fourth, and 4, by 7 divided, 
What's Left dedu from 7, the Letter is decided. * 
*A. B.C. D, EL F. G. 


Ie 2+ 3s 4e 5s 6. 7+ 
Yrs, Yrs. 
Examples. 2.1759 fince Chritt. 1.1785 fince Chriit. 
439 446 
4 4 
7)2202(314 7)2235(319 
Io 13 
32 65 
— 4Rem —2 
7 7 


Rem. 3 Letter C reqd. Rem, 5 Letter E reqd. 
N. B. When it is Leap-Year this Rule finds the laft Dominical 
Letter of the Two. 


Of the WEEK-DAY, Forzver, O. or N.S. 

TO find, by the Dominical Letter, O. or N.S for any Year, or what 
Day of the Week any Day of the Month happened, or fall bappun, in 
that Year ? ¢ SR 

z hae baleen weet 
AT DUBLIN DWELLS GREGORY BLAND ESQUIRE, 
GEN'ROUS Si ag FREEMAN, AND DANIEL FLYER. 
Goad CC - a Daw? Fz, 

USE, Inthe Roman Kal:ndar, the firft Day of each Month ts de- 

noted as followss 


Avr. D.1r. D.. G.r Bar E.y, 
Sanuary. — Februarye March, April. — May. Sure 
Gur. ote Fer At. ote ror 
Sul. Auguft. Or ober, Nevember. December, 

Correfpondent to the Letter beginning each Word of the foregoing Memora- 


ble Couplet, 


EXAMPLE, [Jo find the WeekeDay anfrwering to May 24, 1759, 
Since Chriff, N. 8.2 

The Dominica] or Sunday-Letter for the Year is G. 

Confequently A denotes Monday; By Tutfduy 5 Cy Weduefday ; 
D, Thurfday; E, Friday; F, Saturday. 

The xf of May being always denoted by B, now on & Tuaf- 
day, therefore (continually adding 7) the 8th, r¢th, and 22d Ways are 
all Tuefdays, and confequently, the agth Day ison a Thurfday, re- 
quired. ‘The fame Method is to be obferued for finding the Herk-Day to 
any Month of the Year (by Memory) wich the Chronoloyical Tables, 
pe rage exhibit at Sight; frraing (like the Memorial Rule abave) 
for any Year before or fince Chrift, either according to Neyy or Old 


90 find theGohien Number, or Prime, betore Chrift, O. or N.S, 


RULE. Dedué 2 from the Date, and divide by 19, ‘ 
What remains take therefrom and the Prime will be feen,f 


Exar ples 


Lovers: 


’ 


, 


172 


KG Compare this Example 
with that pe 150, where x fhould 
have been deduéted from the 
Year for that Operation. 


Yrs. 
Example. 1611 before Chrift. 
—~2 
o2 <9) —— ae 


/ 19)1609(84 
ts 152 Being @ new Inmprovemegt lately 
—— trade in Chronology, fince the for- 
89 ner Rule was printed. 
76 
_— Or, univerfally, bef. Chr. 
13-—~ J [febe Date and $17, you by 19 divide, 


19 What remains from 19, will the Prime then 
decides Comp. of 2 to 19. 
G. No, or Prime 6 required. 

N.B. When the Year before Chrift is lefs than 2, dedu& it therefrom, 
and the Resainder is the Golden Number fer that Year, by x Rule. 


TO fd the Cycle of the Sun for any Year before Chrift ? 
FROM the Date, before Chrift, deduéting 10 Years, 
28 next divides—Take fiom that what is Left, and the Cyc/e appears, 


Yrs, 
Examples 497 before Chrifte N.B. When rhe Number of 
—190 the Year b: fore Chrift is lefs than 
—— 10, decuét it toerefrom, and the 
28)387,13 Remainder is the Cycle for that 
23 Year, 
107 
84 
-——— Or, univerfally, Lef. Chr. 
—23 J Divide by 4 Sevens the Date and $18, 


2% ) Take what's left from 4 Sevens, the Suns Cycle is 
Seen 


Cycle of @.. 5 required. 


Sake aanemed 


Compt. of 10 to 28> 


TO find the Reman Indiftion for Years before CLrift P 
From the Dare deduct 4, then divide by Fifteen, : 
What remains take therefrom, and the Cycle is feen, 


rSe 
789 before Chrift = 
4 . N. B. When the Number of the 
Sara Yoar before Chrifp is lefs than a, 
35)785(52 dedu& it from 4, and the Remain- 
75 der is the Indictton for that Year, 
35 
30 Or, univerfally, bef. Chr. 
—_— Divideby 15, the Date and + 11, 
—5 Take whats eft from 35, the Indiction is given. 
15 ‘+ Comp, of gto1s. 


yo Cycle of Indi€tion, required. 
tp As1, 9, 3, the Golden Number, Cycle of the Sun, and Roman 
Indiction, for the Year before Chrifi’s Coming, are addid to any Year 
ince Chrift, before a Divifion by 19, 28, & 15 refpectiaely, for dete mintng 


Number, Cycle of the Sun, and Roman Indidtion, for the x Year of 
Chrifh, or in the Year finee Lis Coni‘ng are to be fubtracted from or added to 
any Year before Chrift, the contrary bay on the Scale of Chronology, be- 
fare a Duwifion by V9, 28, 155 be mante for determining the refpective Cy- 
cles for that Year. —As herein many Chronologers have been miftaken 
in their Computations, by faubtraéting or adding 1, 9, 3 inflead of 2, 
10, and 4, from or tothe Year befoie Chrift, thereby giving their Re- 
fultsfor a Year x lefs than the True, ow the backavard Scale of Chrono- 


fAyye 
TO find the Year of the Dionyfian, cr any other, Period, for any 


Year before Chvitt, according to the fitegoing Improvement ? 

(jr Generar Rune, Subtract (if fabtra€table) the Number 
of any Cycle, inthe sf) Year of Chrifl, frem the Date cf the Year before 
Chrifl, and divice the Remainder by the Number cf the whole Cyelr, 
what now remains dedut from the Number of the faid whole Cycle, 
nd the laff Remainder will be the Vear of the Cycle, required. 


the refpective Cycles for that Year; fo Wkewife 2, 10, gy the Golden || 


Te ROYAL ASTRONOMER 


CHRONOLOGICAL RULES, 


N. B, When the Date of the Year before Chriit is lefs than the 
Number of the Period, inthe 1 Year of Cbrif, deduct the Date 
therefrom, and the Remainder will be the Number of the Cycée, ro. 
quired, for that Year. 


Yrs. 
Example. For tooo before Chrift. 
Subtra& 458 the No. of Dion, Per, 2 it being 457 
in 1f Yr, cant for the Year 
before Chr, 


Whole Per. 532)542(1 
532 


Or, univerfally, inflead of ful. 


—10 9 tracting the Period for 1 Tr. Chr, 
532 from the Date, add its Comp, tog 
~——— whole Period. 


-- 522 (not 523, See p 160.) required. 
CH For any Year jf-se Chrift there is no Correction to former Ruks ; 
our Improvement in Chronology only taking Place for Ycars fase 
Chrift, te J dy 


TO find the Year before Chrift anfwerable to any Year of any Perici, 
according to the foregoing Improvement ? 

(G Generac Rure, the Rewerfe of the former General Rule, 

Deduct the Number of the Period from the whole Perizd, and add th. 
Remainder to 458, (tne Number in the rf Year fince Chritt) aad th 
Sum wil! be the leaft Date before Chr iff, when the Number of the Periad 
happened as riven; to which Date continually adding the Number of tl 
whole Period, and you have ali the Dates when the Number of Cycle or 
Period fo happened. 


Whole Period 532 
Ex, The Reverfe of the Former, The No, of given Per. 522 


The leatt Date, before Chrift, when the No, of the 
Periodufo happened ye ee i 468 bef. Chr, 
+ 532 


——— \ 


Alfo 1000 bef, Chr, 
+ 532 


_~——— 


Alfo 1532, &e. 


TO find the Number of the Julian Period, according to the foregoing| : 
Correction of Chronologyy for any Year before Chrift ? 
Yrs. : 
E.s. For 585 before Chrift. 
4714 No, of the Per. in 1% Chr. greater than the Yrs. bef, 
Therefore the Date deducts fromit 
Dif, g1iz9 Fulian Period, req4. according to the General Rule. 


ee 


: _——— [Chr. 


TO find the Number of Years before Chrift, anfrwering to any Julian 
Pericd for that Year? 
Ex. Suppofe 5320 Julian Period before Chrift, 
7980 Number of whole Period, 


——— 


Leaft Date, inthe Yr. 7474 before Chrit, " 


The contrary. Yrs, 
By General Rule. 7374 before Chriftt, 
—" 4734 
Rem, -~ 2660 will not div, by wh. Period, ; 
Therefore 7980 : 


1 
5320 N.S. Julian Period, required. 


(c9~ The Chronological Rules (before thefa Corrections) take Plc 4 
aft fubducting y from the Date of the Year before Chrift, or andy 
1 tothe Refules, to agree with ‘Truth. 

geome 


Cycle 


and NAVIGATOR. 


TIGF| s{[BA{ «foc 13jFEi17|AG/z 1/CBt2s/E 
2lE | 6{ Gl] Byr4}D [13] F [22a] A j2c] c 
i} D7] F jaa] Agus] C fro] E [23] G [2,} 8 
c[C { 8[E [iz] G [15{ B zo[ D faq, F [28] 4 


To find the Dominical Letter for ang Year, O. or N. S. arithmeti- 
ily ? A 

nN Bind it correfpondent to the Sun's Cycle, in the annexed Table for 

0.$. Then reckon the Number of Days between O. and N. S. or 

the Number of Letters Places forward, that the Difference of Days 

from O.to N.S. is above 7, 14, 23, &e. the Products of 7. 


Example. To find the Dominical Letter for 1759, N.S. ? 


TSe 
1759 fince Chiilt. 
9 


28)1768(63 Number of Cycles compleated. 

Rem 4, the Number of the prefent Cycle ©. » . Hence Dom. 
Letter correfpondent by the above I’able is C, for O. S_ ‘To which 
adding the 4th Letter’s Place forward (the Difference between x1 and 
7) Gis the Dominical Letter, regiired, for N.S. 


AGeneral Method to find the Epa for 2. and N.S, arithmetically ? 


tS The Epaétis the Difference of Days between 
of 365 and lunar of 364 Days. 

For the mean Solar Year = 365 5 48.54 

The mean Lunar Year == 364. 8 48 36 

The Ufe of the EpaG is to find the Moon's Dif. Days 10 21 0 18 

Age narly. So that the whole Days are 

made up in the Reckoning. 


the folar Year 
d hm s 


To find rhe Epact for any Year O. S. 

RULE. Multiply the Golden Number for the Year by 11, (for 
“tthe Periods of Fiundred Years from 16 to 18,00) divide the Product 
SIby 30, the Remainder will be the Epaét for that Year, O. S. — 
Which Epact is reduced to That for N S. by fubtracting from it for 
30 added) the Days frem O.toN,S.: The Remainder being the 
Epact aniwerable to the Nez. 


Yrs. 
Ex, For 1759 fince Chr, O. S. The G. No, is 12 
: 5 i 
D2 IL PB em 
‘ BEY 
Pate iz 
3]o)13]2(4 
OA ~f Rem, 32 Epaét O. S. 
4g Lobe of Ot 4 Dedu@ 31 Ds. Dif. fr. O. 
Pf tnt ert een eae ated [to N.S. 


4 oe E a Rem. 1Epaé&N.8.3759. 
a ee ee se 
To find the Moon*s Age, for any Day of the Month in any Year, for 
lavbich the Epace is given ? 


You reckon the Number of the Month from March, which is 
ened 1, April 2, May 3, Ge. to which Number, you add the Day 
‘of the Month, and ‘the No. of the Epadt, rejecting 30, and the 


Wioon’s Age remwinss within a Day. Or you may ufe the following 
WMemorial Rules 


| fan.o, Feb. 2, Mar. 1, Ape 2, May 45. 
; Sits dy "uh 5a A. by Sup. 8, hee, oi 
Oc. 8, Now 10, Dee 10, — to Ripact add-— 


With Day -— bute 30 —— ge or Change ia had. 


CHRONOLOGICAL RULES. 


ent 


Crcre of the SUN and Dominicat Letrer TABLE, O. S. ; 


mitically, for N. §. 


¥73 


Example For Fuly 25th, 1759. 
5 Ne. Month, 
1 Epact, 
31 
jo 
Rem. 1 Meon’s Age. H 
N. B. The foregoing New Moon is had by deducting the Moon's ; 
Age from the Day of the Month, when it can be done, or otherwife , 
adding the Days in the former Month before the Deduétion is mades 
Hence New Moan will be on 24th Fuly, 1759, nearly. 


N, B. For the Day of the next Full Moon add 15 to tke Day of the; 
ntarcfi New Moon, See PerreTuaAL Taste for finding the Ae, | 
Full, and Quarter Moons, p. 152, at Sight-~Which Table is fupplied ! 
by the Perpetual Eract TABLE, p, 168. Shewing the Number of 
Days Retreat or Advance of the Moons N. S. for given Periods, to be 
added and fubtraéted to and from the Days the Moons happen in that | 
Table, for diffant Perieds, From which Eract-Tasce, the Epac.s 
for diffant Periods arc correétly determined. 


Genera Memoriat RULE fir firdivg the Epact fir N.S. 


Divide Hundreds by 4, the Remaindsr, thence had, 
Multiply by 17, and then 86 add ; 

Furty three, by that Quote, mult he added befide, 
And then 25 the whole Sum mutt divide 5 
Subtraét the laft Quote, fromthe Prime by 13, 
Rejeéting the Thirties, your Epact is given. 


Example for 1769+ 


Hunds. Gol. No 12 
4)17 i 4 11 
-——— Y 43 ————ee 
Rem. 1 —-— 12 
Mult, by 17. 172 12 
17 132 
Add 86 Sub. 11 laft Quote. 
103 30)121(4 
Add 172 222 
~--~ 1 Epact N.S, req’. 
2$)275(11 lat Quote 
275 So for the Ref. 


° 


To find the Time of the Moon's Southing and High Water, at London, 
arithmetically ? 


The Moon's Age by 4, if by 5 you divide, 
Will give you her Southing : add 3 for the Side, 


Exanple. The Moon’s Age 19 Days 
by 4 
§)76( rsh y2m patt Noon, Time of 
26 Southing, required, 


oe 


r 

Or rather multiply the Moon's Age by 8 Tenths, which will give yo: 
her Southingy.1n Hours. 
iy 
3 

35,2 == rsh yam paft Noon, Time of Southing, 

required, as befaie. 


To find Eafter Lime, or the Day of the Pafchal Full Mfovry arithe 


NCC a SS AA ACR percep ete etna ey 


MEMOIRAI. 


174 Te ROYAL ASTRONOMER 


of fons kh i CHRONOLOGICAL RULES, 


30a pero 7 ten . 
MEMORIAL LE. To find Eatter Day, er the Number of Days is falls from the firf 


poe a ff To the Epact add 6, and reject 2 Times three, of March, inclufive, arithmetically, N. S. 
4, What remains take from 505 sone Limit you'll fee, MEMORIAL RULE, 
wee Ge. If 50 or 49's Left--when you've done, Take the Letter and 4, from the Limit Day’s Fall, 
Lo And the Prime above 11-—~Take, for each, lefs by 1. The Remain from next Sevens—Add the Limit. —That’s all, 
Ee Be: EE Exanple for 1759. Limit « . Days 43». G, Dom, Let, 7 
Z, p eh Sub. 11— 33 
sae EL 2 fp Example for 1759. « + Pee Pes G. No. 12 ehaae Add... 4 
nyo _——~ - « Rem. 32—~ u 


No 30 to reject . 6 7 Next Sevens 35 


# se : ca 
x l — : “a3 Rem. . . 3 ; 7 
ia The Limit, » . Days 43 from March 3, inclufive, 4 Add 12 4pril, the Limit, 
ge-wlg > of March 31— Zo Fase , Baf 
ae = —S a 15 <ipril, Eafter, 175 
a . o we April 126 ‘ fs (N.S. requires, 
“ol Sacto 
7 mckas A TABLE for reedily finding| dgainf 3, Golden Number, . - 364 Lunar Years, Example. To find the Year of the Julian Pericd aye 
the YEAR of the Dionyfian 15, Cycle of the Sun, . . 323 Solar Years, Gwering to 17, Cycle of the Sun; 12 Cycle of the Moo; 
and Fulizn PERIODS, cor- and 13, Cycle of Indiction. 
refpondent to given Cycles of Sum 687 : 
the Sun, Moon, and Indiction. Dedu&t 532 whole Period. 17 Solar Cycle. 
‘i paeaiati --12 Lunar Cycle. 
No.@: Rem. Dionyfian Period 155 Yr. required, _—— 
» ot | Solar | Lunar un ; Rem. 5, X 56 == 280 
India] Years. |Years. ]y.ovs Example, To find the Year of the Julian Period, Solar Cycle + 17 
Cycles. * lanfwering to 17, ae of the Sun; 12, Cycle of the ———et 
5 37 | 476 | 6916 Afoon ; and 13, Cycle of Indittion ? Prien Peded 297 
: ndiction —13 
= 174) 420 | S858 Againfi 17, Cycle of the Sun . . 437 Solar Years. — 
3 371 | 364} 4788 14 ny s ‘ 
4 228 | 303 } 3724 1z, Cycle of the Moon, .. 392 Luna: Years. = ae o » 284 
ee | tt nen | oom aeons em. ~_—___o 
5 285 { 252 | 2650 : Sum 829 x 1064$ 14896 
6 342 { 196 +596 Dedué& 532 whole Period. ‘Dionyfian Period from above “297 
7 399 | 149) 53 —-- ae 
8 456 $4 }_7448 Rem, DionyfianPeriod 297 —~ 15. Sum, 15193 
9 513 23 | 6334 Rem. 12-— Subtracting 7980 
10 38 504 } 5320 Sndiction 13 ee ' 
11 95} 448 | 4256 _— Rem. the Fulian Period 7213 
12 152 | 302 | 3192 Rem, x.» Tab. No, 6916 4th Column. 
13 209g 336 2128 SFulian Period 72413 required. Use of the TABLE to the Lert, 


Ig 266 280 | 2064 
15 323 | 224 | 7980 


ad es gs Take out the Number of Solar and Lunar Yer: 
16 38e_ 268 ee Rem. rus orn abaves 82g Sats fron the zd and 3d Columns anfwering to the Numb} ° 
17 437 rr Confit. Tndition 13 jor the Solar and Lunar Cycles: and add together {0} , 
8 494 50 |For 2d, ‘abies the Dionyfian Period, if Jefsthan 5325 but if greatety, 
19 19 532 }34,4th, Rem. 9 .- Tab. No. 6384 take 532 therefrom, and the Dionyfian Period wi \ 
20 76; Cols. Ses remain, — Now divide this Period by “x5, and take 
ei jp tmulti- Sulian Period 7213 as before. Remainder from the Indiétion Cycle, (or from 1 


added thereto) and with the laft Remainder in the af 


133 
ply 575476 and] 84 for the Ref. 
aa oe aad Colunin, take out the Number in the qth Column ct 


6916 refpect- 


a 304 ete Pd ae FROM the 4 Cycres of the Sun, Moon, and In- retponnen’ the Su y of which, and the Dionyjian Pe 
ara 7 1 eo eae . DICTION, given, to find the Year of the Dionyfiun and} ods will be the Yalan Period, : 
25 413 kalciing the Re. SAME ren arte ialiye Or divide the Sum of the Numbers in ad and 34 

a7 475 |Imainders after Scc Rules, Pave 160 Columns by 15, and the Remainder taken from tl 
28 832 |Divifion ef the ieee . Indigtion will give a Number in the gth Colomsy, 
Products by 632, forad and 4d (anfwerable to that Remainder in the it Colony [ 
Cols, butufter Divifion by 7980 Anotiure Gengrat RULE, whieh being added to the Sum of the Numbets int, 


for ath Column, 

N57 is the Yr. Dian, Subtract the Lunar from the Solar Cycle, (or from 
Period, when folar Cycle wae a3 added, if not otherwife fubtractable) and multiply 
1, and funar Cycle ra. And {the Renainder by 56: Vo this Preduct add the falar 
476, Vr. Dion Pojod, when Cycle, dividing the faft Sum by 632 (if ueater than 
tolir Cycle was 28, and Jame [that Nuibery and the Remainder will be the Dionyfran 
Cyde te Allo 6916 is Vr. Ze | Period anfwering to the Solarand Lunar Cycles, 

“an Period when or wasthe Jie From this Perlod found, fubtiaét the Number of the 
diction, and 19 the lamar Cycle, [Indiion (or fiom ez added if not otherwile fabtradt- 
as may be proval, able) dividing the Remainder by x53 then multiply 

whatiemaina by re64, dedvdting (if potlibley gyRo 

Ex. Vo find the Your of the rom that Produé, add the Year of the faid Divryhiain 
Dionyfian Period anufive ing to gz] Veriod to the Remainder, and the la Sum will be the 
Gold. NO, andrg lye ©? Number of the Tfuhan Period, required, 


ad and gd Cols, will be the Yulian Period, reyuittl 


é ‘The 
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% CHRONOLOGICAL RULES. : 
I ET CL CS GPAs 


The Anrizent Pafebal{ To find the Letter in the Roman Calendar, correfpondent to any Montbh-Day in the Year, before or fince Chrift, arith- 
for finding | metically ? ; 

eae Fons. ' RULE. Divide the Number of Days, counting from the Beginning of the Year, or January o, to the given 

Month-day (feeTab. p. 129.) by 7, and what *remains will be the Number of the Letter, required. 


Example. Required the Letter anfwerable to the 15th of November, in any common or Biffextile Years ? 


| Ne. Letter, Com. Yr. Bif. Yr. 
7)319(45 7)320(4§ 
D 39 40 
E * Rem. 4 «. Letter D, required, *Rom. 5. . Letter FE, required, 
F for a common Year, for a Bifixtile Year, 
G A BCODEFG, 
A #1, 2. 30 ge 5. 6. 70 
z RULES FOR FINDING THE WEEK-DAYS. 
_ To find the Week-Day, arithmetically, anfaverable to a given Month-day, in any Year before Chrif, O. S.? 
F RULE. To the Years, lefa x, before Chrift, add their Fourth,, (being the Number of their Biffextiles) and 3, 
Cc and alfothe Complement of the Number of the Month-day, from an. o. (from Tab. p. 129.) to next Sevens, 
or (univerfally) to 371, divide the lait Sum by 7, anddeduét the Remainder from 7> and what laft *remains will 
A be the Week-day, required, » » Sun. Mon. Tu. Wed. Th. Fr. Sat. 
B I. 2. 3: 4 5. 6. 7. Feria. 
. Example, Yo find the Week-day anfauering to May 28, 585 Years before Chrif?, O. S. 
Yrs. Ds, 
s 5385 From Fan. o, to May 28, Biff. 149—~ 
G —s 371 
A 584 Comp. 222 
B E. . 146 ladd: Or 
c 3 7)149(2 
D : 222 _—— 
E Otherzwife —_—_—— Rem. 2 Week-days, 28th May 
F 584 7)*955(136 is forward of Fan. o, 
G 146 25 
A 3 45 
B ——- ——— 
c 7)733( 14 —3- 
D pacer 7 7 
E Rem, 5— feecee (e- 
F 7 4+ «+ Wednefday, O. S; requireds CEG eG 
G ——— re i % 
2 Monday, Fan. o, or the z1ft of December, preceding Yan. 1. 
7 “h2 Weck-days 28th of May is forward, 
c 


4+ + Wednefday, as before. 
N, 3B. The Deminical Letter, before Chrift, advances, (in Reckoning back, at the Dom. Let, Tab, Srews, ps 148, 
Ex. To find when Eater | for Years before Chrift) and confequently the Week-day, on Jan, 0, each Year goes back or retreats. 
Pappened 1593, when the Hence the Reafon of adding the Comp. of the Month-days to Sevens from January. 

+ No, quas17, and Do- 

inical Letter G ? To find the Week-day fer an Month-day and Year before Chriff, N.S. arithmetically 3 
‘ ‘ RULE. To the Years, lefs 3, before Chrif, add their Fourthand 3, (but 2 from Fed, 25 to the End of Cen- 
Againt 17, G.No. in| turics, not Lp. Yrs. N. S.) and alfo the Complement of the No. of the Month-day fince Fan. 0, (fr. Tab, p. 129) 
he rf Column, ftands A, |] toncxt Sevens, or (univerfally to 371, and likewife the Complement of the Day's Difterence between O. and N, S, 
ind againit G, the Domi-] to next Sevens, then divide the Sum by 7, taking the Remainder from 7, and the Jaft Remainder will thew the 
pical Let. following, ftands Week-day, N.S. required, 
dpril 15, for the Time of Lit the Weeh-day for the 28th of May, N.S. bc required ? 


atter, required, 585 De. 
‘ ~~) From Yan. 0, to Afay 28, Biff, 149 
NB, The Day of the a Ds. 6 Dif, bet, O. and N.S. 372] ~ 
Month againtt the Golden 584 Next 7 are 
Number, Aprilg, is the J+. 146 cae Comp. 222 
Day of Eafter Full Moon, |. 3 }add x Comp, 
peeing Rafter - Sunday, 222 

f the Dominical Letter I 

ands againtt the Golden Senet 

umber, or the Eater Otherwife. 7)956(x 

oon be on a Sunday, 4 Weduefday, O.S. ~——— 
hen Eafter ison the Sun- +6 Dif. Ds. fr. O, toN. S. Rem, ~ 3 
fay following, for the ee 7 : 
Dominical Letter mutt fol q)10(a SS Vz 
ow the Golden Number, eutemnieensneen’ q+ ¢ Tuefday, N.S. required. %t 
ay “Rem. 3 + Turfiday, NeS. as before. (ridding the Days Difference of Styles to the Werek- Day of OWS. dividing 
| So forthe Ref, 4y 75 taking the Remainder for the Week-Day, Ns 8.) 
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N.B, The Week-day for correfponding Month-days of O. and N. 
§. bzing the fame, when the Dif. of Month-days fubtraéts from O. 
for N.S. (before Chrif#) the Difference of Week-days from O. to N. 
S$. adds or advances, as much 3 or, when (fince Chri/) the Difference 
of Month-days adds to O. for N. S. the Difference of Week-days 
“ubiradls or retreats as much; refpelting the fame Montb-Day in both 
Stylese 


To fird the Week-Day arithmetically, anfaverable to a given Menh« 
Day, in any Year fince Chrift, O. S.? 

RULE. Tothe complete Years fince Chri? (viz, 1 lefs than the 
Years current} add their Fourth, —1, and alfo the Number of the 
Duys fince the Beginning of the Year, or Jan. o. (from Tab. p. 129:) 
divide the Remainder by 7, and what lait + remains, will be the 
Number of the Week-Day, required, O. S. 

Sunt. Mone Tu. Wed, Th. Fr. Sat. 
Te 2 3. 4 5. 6. 7 
Example. To find the Week-Day anfwering to May 15, 
1759, current fince Chrift, O. S. 
—I 


1758 
w—-Y «os 438 : 
Days 135 fr. Jan. c, to May x5, com, Year, 
7)2334(333 
23 
2 


+ Rem.o, or 7. Saturd. O. S, required. 


To find the Weck-Day, arithmetically, 22/5 erable to a given Month- 
Day, tn any Year fince Chrifi, Ore, ? NP 

RULE. ‘To the complete Years fince C/-i# (wiz. 1 lefs than the 
Yearscurrent) add their Fourth, —1, and the Numier of the Days 
fince the Reginning of the Year, or Fan. o. (from Tab, p. 129.) and 
from the Sum of thefe fubtra& the Number of Days Difference bet~ 
ween O, andN. Style, then divide the Remainder by 7, and the laft 
Remainder will be the Number of the Week-Day, required, N. S, 
Example. To find the Weck - day anfwering to May 15, 

1759, current fince Chrift, N.S, 
—_s 
1753 
Jy mr 4d 
Days 135 from Yan.0, to May 15 com. Yr. 
2331 Sum as before. 
—r11 Dif, bet. O. and N.S, 
Orberwwufr. 7)2320(33% 
oO swalane 0.5. a "2 

eet (adding Sevens too.) 10 
Rem. 3 Tiaplay, N.S. *Rem.3 . + Tuefday, N.S. required. - 
5 before, : 

NLB. Che Dominical Teter, fince Chrifl, retreats, (in reckoning for- 
ward, as the Dem, Letter Table fletos, po 148. for Years finee Chrift) 
and confeguently the Uek-day, on Jan. Oy cach Yeary gees forward or 
advances ence the Reaton of adding the Month-days from Jame 
heyy and not thei Complement to fevens, an before Chr iff, 


UNIVERSAL asd CORRECT RULES for finding the Domunr- 
ean berrens before CURIS, accordingto NvandO. Sryne 3 
deduced from the Principles of the Domantrean Lerarer Tanrrs, 
Panen 1g 8 and 14g being a further Misfiration of Rules VIE, & VON. 
teayt 


Vo pial ce Domtnical Lutter for any Year bfore Chisft, O. 8, arithe 
medeally ¢ 
RULE. To Years curcent deft 1, add their Fourth, and twice z, 
uote by 7, ard what's fLef¢ will the Letter’s Place thew. 
A. th CG DD Ee OF, fi, 
Dee Ce Ce 0.8, before Chrift, 


CHRONOLOGI 


metically ? 


RULE. Divide Hundreds by 4, take what’s left from twice 2, 


Hund, N.S, before Chrift, 
scars a 4)17(4 fe if 
1759+ ara 
Rem, 1—~ 
4 
3. twice which 4arx=7, Letr. G for 3702, 
58 plus years —~1 
N. B. Bef. Chrifls when it is Leap 314 
Year the firft Letter is focwn of the _—— 
tre; and the 2d Letter follows the 7)79(1 
Number of the former. —_— 


year Cent, 7 deduéts, and the Dom, Let. is (N.S. required, 


from 200 fince Chrift) the Difference of Days betrveen O. and N, Style)» 
advances, or adds to the Month-days of Old, for the Month-days of Nes 
Style. And alfo adds to the Numb r of the Dominical Letter of the Oli, 
for the Nuuber of the Dominical Lett-r for the New Style. Ard lr 


CAL RULES. 


N.B. Before Chrif when it is Leap-Year the firft Lemer is foewn 


of the Two 3 and the Second Letter fuccecds the Number of the Former, , 


Example. 1759 before Chrift. 
<1 
1758 
Be 439 
4 


eee rent, 


7)2201( 314 
10 
31 


Add Sevens. . 3...» Dom. LetC, for O. S, req, 
Subtract 15. . No. Days Dif. from O. S, toN. 


Rem. 2 Dom. Let. B. N.S. 
To find the Dominical Letter for any Year before Chrifi, N.S, arith. 


One with twice whatremains will that Year’s Letter thew; 
Add once and the Fourth, of the p/vs Years lefs one, 
Quote by 7, and the Letter by what's left is known, 


Twice what rem. +P: making g, for Leap- 2 rem. B, Dom. Let 
B, anfwering to 2. 


When the Dominical Letter retreats (reckoning for Years forws) 


the Dominical Lettcr advances (reckoning for Years backward die} 
Chrift) the Difference of Days betaveen Old and New Style, retritt 
or fubtracts from the Mouth-days of Old, for the Month-days of New 
Style, (from 200 Years fince Chrif.) And alfo fubtracts fron th 
Number of the Dominical Letter of the Old, for the Number of 
Dominical Leterr for the New Style, from 200 Years fince Chrifly wis 
both Styles were exaétly alike s as may be feen by Tab. p. 165: 


UNIVERSAL PRACTICAL RULE for finding the Day's Der 
FERENCE from Oxp to Naw Styx, before Cunisy fir te" 
above Unundreds, Boe ‘ 

yard 


Before Chriff, take the Fourth from the Hunartas that done 
Then add two: and the Difference of Style will be known, 


N.B. The abowe Rule agrees with the Difference in the Dein ey ye 
Letter Tables for Old and Nerv Style before Chrift, and qwith Table, My. 
16%. Or, if you add x to the Centuries, in Dates chove Century: 
hefore Chri, the yrus'r Rucer (at Bottom of the Table, ps 168.) 
will ferve, anfaerfally, toy finding the Difference of Style for Datel f. 
above complete Centuries—It then amounting to no more than Ot |" 
Univerfal Rado tat givens The faid firtt Rule ferving only for nr Ms 
plete Cantuvies, that are not Leap Years, from the 25th of Leda) 
to the End of thofe Centuries. 


The Difference of Days (for the prcate? Part of a Century) inet 
hy 1, from Old to New Style, dors not take Place rill she Bst? af te 
bruary, after the Biffestile-Mundred is begun. 


he 


cp InTabl, p 168, the Day's Difference of Style between O. s. 
Leap-yedr, and thofe Centuries, not Leap-years, N. S. before Céri/?, 
take Place only for thofe compleat Centuries, and only from February 
25, to the End of thofe Centuries, not Leap-years, N. S. refpective- 
ly; and the Reft of the Numbers likewife take Place in the fame 
Manner, for the fame compleat Centuries, And therefore, any 
Dates above compleat Centuries before Cérift will have the fame Days 
Difference in the 2d Column between Old and New Style, and like- 
wife the fame Numbers in the 4th and sth Columns, as atthe pre- 
ceding compleat Centuries, and fo in Succeffion, 

That, to find the Difference of Days between Old and New Style, 
Retreat of Lunations in Old Style, and Advance and Retreat of Lu- 
nations and Moon’s Age, from Old to New Style, [72 Col, 25 45 & 
5, from Tab, p. 168.] for Years above. compleat Centuries before 
Chriff. 

Yeu mutt take out the Numbers for roo Wears preceding, as you 
do for Years above compleat Centuries fince Chrif, which will then 
exactly agree with the foregoing PracricaL Rure, for finding the 
Diffirence of Styles for Wears abeve compleat Hundreds bcfsre Chrift. 


Yrs. 

1759 fince Chrif, 
Dominical Letter G, 
Year begins on a 
Monday, N.S, 


TO reduce YEARS BEFORE, to Years since, CHRIST, and 
the contrary; Having the saMEDomINicaL LeTTER, or LETTERS, 
and confeguently, beginning with the same Day or THE WEEK, OLD 
and New Sryze. 


Years before Chri/# reduced to Years finee Chrif, O.S. 
RULE, Before Chrif, take the Number of Years lefs by One, 
From Hundreds by 7, andthe Year fince is known. 
Example, 585 Years current before Chri, 02 g-¢ 4% 
TI 


inten! 


Number, wiz. 5. 


34— ‘ Df 
eas + « 2% Hundreds by 7. Ca 4 
Rem. 816 Years current fince Chrift, having the fame Domi- 
j {nical Letters, [wiz. FE forO. S.J and beginning with the fame 
Week-day, [wiz Tuefday] as 585 Years current before Chriff, O. S. 


Years fince Chrif reduced to Years before Chri/t, O. S, 
RULE, Years current fince Chrif take from Hundreds by Seven, 
Add x to what's Left ; Years before Cbrif? are given. 


Example. 1759 Years current fince Chrif, CUITSS 


Yrs. 
2189 fince Chriff, 


2800 . . 4 Hundreds by 7. 270° 
1048 37 goings 
+1 : 34 2 


toqz + . Years current before Chrij?, having the fame 
Dominical Letter [wiz. C, O.S.] and beginning with the fa 
Week-day, [wiz. Friday] as 1759 Dears fince Chrif, O. 8. ee ott 


logical Purpofes ) 


N.B. The Rures anove ferve for N.S, by ufing Hundreds by 4, 
inftead of Hundreds by 7, Vix. for N.S. 
Refore Chrif take the Number of Years hfs by 1, 
From Hundreds by 4, the Year fince Chiff is done. 


Example, 5% Vis, current bef, Chr, Rults to thofe Pages, 


—s 
Yre. = 
585 before Chrif, om 584 
‘Dom. Letters GF, rhco . . 4 Hundreds by 4. 
Year begins on Mon- patente 
day, N, 3. 1036 Years fince Chrif, Dom, 
Letters GF, Year begins on Afonday, N, S, 
02. SEY 
Poo 
2rd 


an NAVIGATOR. 


Example. 11. Of the Golden Number 2189 fince Chri. 


Golden Number 5. ¢ « « By Zab. p. 150. . « Golden Number 5. 


As the antient Egyptian, Arabic, Grecian, Perfian, Feruifo, and 
later Accounts of ‘Time, are reduced, (for aftronomical and chrono- 
to correfpond with the $vlian Form of the 
Year, or Account of Time, long before any fuch Year had Exiftence, 
fo, in Conformity to the late Correction of the Julian Account otf 
Time, we have reduced the Yulian to the Gregorian Style, as far 
backward and forward as remoteit Antiquity, and Futuity, for the 
Improvement of Chronology and Aflronomy, ‘This is performed at 
Sight, in two Pages, 148 and 149, foregoing, with the following 


(Ge Por the Comm Enero ENT of the anf pimous PPaae (face 
Creation) and th Renvuerion of Cirokoroay, fre furthes en, 


177 


CHRONOLOGICAL RULES. 


Since Cori? the Years current from 4 Hundreds take, 
Adding x1 to what’s Left, Years before Chri? will make. 


1759 Years current fince Chriff. 
3200 « . 8 Hundreds by 4. 


ee 


2441 
+1 


1442 . « Yrs current bef. Chrif, 
Dominical Letter G, Year begins on a 
Monday, N.S. 


CS In the fame Manner, the Years fince Chrift, are found correfpon- 
dent to the ee before Chrift, hootie tte yak Number, er 
of the Sun, or Indiétion; by fubdutiing ¢ from current Dars before 
Chrift, and taking the Remainder from any Number of Hundreds by 1G5 
28, and 16, and the Years fince Chriff will, refpectively, remain. “And, 
on the contrary, taking the current Tears fine Chrifi, fi ont any Number 
of Hundreds by 19, 28, and 15, adding 1, to cach Remainder, and the 
Years current before Chrift will reofult, kaving the fame Gohden Number, 
Cycle of the Sun, and Indiction, refpectively. 


Yrs. 


Example 1, Of the Golden Number 1612 before Chri, 


I 
w—r6r1 
1900... 1 Hundred by 79. 


ny 


Years current fince Chrifi 289 
And 1612 before, and 289 Years fince Chri, have the fame Golden 


38co . 2 Hundreds by 19. 


1612 before Chrift, 


The Examples for the Solar Cycle and Indiction are fimilar to the farc- 


NN 


Ng 
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4 Tante of Kautenns, Ives, and Nones, for th Roman YRAR. 
Of Uss in HISTORY aad CHRONOLOGY. 


Days | January. | February.| March. April, May June. july. Auvguft, Sept. O&o. [ November} December 
1 Kal, Kal. Kal. Kal. Kal. Kal. Kal. Kal. Kal. Kal, Kal. Kal. 
2 4 No. 4 No. 6 No. 4 6N. | aN. 6N. |. 4N. 4N. 6N. aN. 4N. 
3 3 No. 3 No, 5 No. 3 No. az 3 5 3N, 5N. 5 3N. 3N. 
4 | Pr. No. {| Pr. No, 4 No. Prid. “4 Prid, 4 Prid. Prid. 4 Prid, Piid, 
5 None. | Nones, 3 No. Non. 3.N. Non, 3N. Non. Non, 3.N. Non. Non, 
6 Sia 8 Id Prid. 8 Id. Prid. 8 Id. Prid. 8 Id, 8 Id. Prid. 8 Id. 8 ld. 
7 7 77 Non. 7 Non. fF — Non, > Non. 7 70 
$f 6 & 6 | su. | 6 > ai. | 68 | 8 ee oe 6 2 6 8 
9} 358 5.8 75 5 2 7] 5° 7‘ sr 1st 72 si 52 

tof 4 42 6 8 ai 62 4 6s 4 oP] 4 48 
5 3 Id. 3 5 = 3 5 3 id. 5 31d. 3 Id. $s 3 Id. qld, 
a2 | Pr. Id. [ Pr, Id. 4 Prid. 4 Prid. 4 Prid. Prid. 4° Pria. Prid 
13 | Idus. Tdus. 3 Id. ides. 3 fd. Idus. gid. Idus. Idus. 3 id Idus, Idus, 
iy Jo 19 K. 16 K, Prid. 18 K, Prid. WK. Prid. 19K, 18K, Prid, 18 K. 19 
15 | 18 15 Idus. 17 Idus. 17 Tdus, 18 17 dus, 17 18 
16 boa7 14 7K, 16 7K. 16 7K. 7 36 7 16 17 
17 | 16 13 16 15 16 4S 16 16 1S 16 Is 16 
18 for 2% 15 > 14 15 14 ‘st 15 15 4 1S 49 15 
19 | 14 ¥ m8 14 8, 32 14 30 14. 14% 139 14 308 14 
2a | 33 8 10 = 13° 12 2 13°! 12 13> 13°35 12 2 3 iz 3 33 
ar J mS 9 12 11 123 ar 128 123 118 2 Z ir 8 12 Sf 
22 | a1 8 aI 10 11° 10 11 & m8 10 ™ ws 10 ° wu 
23 ro 7 10 9 10 9 19 10 * 9 ro 3 9 3 
241 9 6 9 8 9 8 9 9 98 8 . 
35 8 5 3 7 8 7 3 g 8° 
26] 7 4 7 6 7 6 7 Z 7 
27 6 3K. 6 5 6 5 6 6 6 
28} 5 Prid. 5 4 5 4 5 5 5 
2 4 ————} 4 3 K. 4 3 K. 4 4 4 
40 3K. ————| 3K. Prid. 3K. Prid. 3K. 3K. 

Pri Prid. i i rid 


An Account of the Oxup and New Ecciefiaftical and Civil Calendar, Of Use in History ail 
CuRONoLocy. 

CALENDAR, or Account of the Year, borrows it’s Name from Kalend, fignifying the firft Day of each Month, reckoning according to 
the Roman Account by the Moon. Kalend is desived from nariw, voco, Y call: For the Pricf, whofe Bufinefs it was to obferve the 
New Moon, by which the firt Day of each Month was reckoned, gave Notice thereof to the Prefident of the Sacrifices, who called the Pole 
together, and ordained how the reft of the Days. in tnat Month, werc to be fet apart for religious and other Ufes, Hence it was, that an An 
nual Account of divine and human Affairs, came to be kept throughout all the Months of the Year; which Account (from reckoning by the 
Kalends) was thercfore called The Calendar-Tabie, and confidered both as Leclefiaftical and Civil. 

‘The Day preceding’ ‘the Kalerds, or firtt Day of each Month, was called pridie Kalendas, the preceding Day to this the 3d of the Kahrés, 
the next preceding Day the ath of the Kalends, &c. reckoning backwards to the Ides of the preceding Month. 

The Day immediately follawing the Ka/ends of each Month was called the qth or 6th of the Mones ;. always reckoning backwards in each 
Month from the firtt Day cf Nones. Inthe Full Months of March, May, Fuly and Offober, wherein are fix of the Nones, the firft of the 
Nouns fell upon the 7th Day 5 butin all the Months culled Mol/ow or Cave, wherein there are reckoned but four of the Nones ; the firtt of thole 
Nenes fell upon the 5th Day, And there being eight of the des in each Month, throughout the Year, confequently the 15th Day, in the Ful 

Months, and s3th in the follezv, will be the Days of the Ides, from whence the reft are reckoned, like the Kavends, by inverted Order, The 
Day preceding the Nones, or Ides, is called pridie Nonas, ov pridie Ids, the next preceding Days to thefe, the ad, 3d, qth, Ge. of the New 
or of the dides, according to the following Obfervation of the Schools, 

Prima Dies Menfis cujufque eft difla Rahude, 

Sex Nonas, Maius, Offob ry ‘Fullus, ct Mars 5 

Quatucr at Reliquis dabit Tdus guilibet offo, 

Inde Diss reliques omues die effe Piieutas, 

RQuas retro numerans, dices a Menfe fequentt. : 

This war the ancient Way of reckoning ‘dime in the Latin Churches, and is ufed in the Prayer- Books of the Church of England at this Day. 

The EechRaflical and Greil Cabudar, or Almanack, alfo difpofes of all the Days of the Year into Months, W'tek-Day / 
Nely Days, Lew-Days, Uneverfity Dams, &e. in a fucceitiye Order of reckoning; which being faterrupted cannot conftitute, iterally, 


a Calerdar, fs 

‘Lhe Wek Days ave dillinguithed hy feven Letters, ay fy 6, dy ey fy go The firtt Letter a is placed againft the rt of Yanuary, 6 againtt the 
ad, cagainft the 3d, davainfl the ath, and fo on to  againft the 7th, then a again 8th, bagaing oth, and fo on, in Succeftion of the fever 
Letters, through the Year: By which Means a, 4, ¢, dy ¢) f5 gy will always point out the fame Weck Days in any Year. And a, d, dy & 


bong a fy a, ay fy the eft Day of each of the 12 Months, refpedtively. Nal 
Vhe pravipal Letter of the feven, pointing ont the Suadays for any Year, is always made Capital, and called the Dominical Letter for 

Yeu. : 
n no Remainder, all Yeu 


Dividing 365 Deys, ina common Year, by 7, the Quotient is 52 Weeks, and one Day over; if there had bee ; 
would bepinand end on the fane Day of the Week : But the odd Day occafions exch Year to end onthe Week-Day with which it. be 
whereby the next Year bepins on the Week-Day following. And a Year of 366 Days divided by 7, having two Days remaining, ee 
Year bepins two Weele Days after the Week-Day on which the former Leap-Year begun: Whence, if acommon Year begins on a Sundays pm" i 
cat by the Dominiead Lerer A, it will alfo end ona Sunday, and the next, or fecond Year, will begin on a Zonday, againt which dandad; 4s” 


ty 


3, igils, Fafle Dahl | 


¢ Yee 


gf the third common Yeat, on a Tuefday, Mande a, againt Wednefday 6, &c, to Fy the Dominical Letter againtt Sanday for tha 
nnn edu acs ait < —_— 


' . 5 Add 


forte bs againt Weduefday cy and fu onto Sanday, againt which ttands G, the Pominical Letter for that Year. Again the Begin 
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E is the Dominical Letter for the fourth Year, beginni i 
; ‘ ‘ ary beginning ona Wednifday, and fo on. F ial 
ea oat He in this fourth Year, containing 366 Days, called Ween or Cee en bes a poral Let- 
h of the Kalends of March, is twice reclconed, by placing the Letter f againit the 24th and 2 As f rare Of ae ya a” 
Retrogreflion of Dominical eae from E, the Sunday-Letter to 24th of February, to D, ; ike "Nad oe tole 
nd the fifth Year (of 365 Davs) begins two Week-)ays after the Weel.-Day ennai 


And therefore 
ters for each fuc 
' | twering to the 6t 


rupts the annual 
lowing the 24th of February, to the Year's End. 
the Leap-Year, viz. on a Friday, when the Dominical Letter is C 5 and fo for the fixth Year it is B, the feventh A, and the eighth G, and F. 

, gh >and F, 


and fo on. Whereby it is obfervable, that, after feven Years, if each Year confit 
‘i ted but 5 
again return on the fame Days of the Week : But by the Interruption, every four Years, Ras Pere oa of tie Aaa te would 
fore the Days of the Months return exadlly on the fame Davs of the Week 3 which Term of Years is called ENE ae Hi 28 Years, be- 
New Style, this Order is now farther interrupted, by a Day és reckoned, in every odd Hundredth Year, being sow tise eee inftes’ af 
: nino, inftead o 
| 


Biffextile, as in Old Style. 
The Cycle of the Sun-Table, for any Year of the Cyeley of Uje in Hiflary and Choonsivay, 0.8 


This Table and the follaw- 


GF 

E 5 

D in 6 i 
> or US 

lite [gle tel oli sfzol pv feat Files] a fru 


5 | BA . 
6 G 14 : Z 

ng Rule “e beve yn : 
i = A 15 c 19 zg 33 G z tng Rely are bere reprated 


N. Be Inthe firft Year of Chrift, the Year of the Cycle being 10, therefs i ; 
mainder qwill be the Year of the prefent Cycle as aheoe to © bd henefire adalat to the ae nee Chrift, and dinid'ng the Sunt by 23, the Re» 
minical Letters O. S. avithnictically. nical Letters are determined. See Pages foregoing for finding tie De- 
The Fixed Feafis in 0. S, were regulated by the Sun’s Moti 
and Moveable Feats NV. S- are now coreeied Paheclally ee inch cue ope were governed by the Moon's Motion, a3 the I. 
Paffaver; fhould be kept on the 14th Day of the firft Lunar Month "at ‘Even he ees Pier G.J ordained that the Feat of the Yer 
Avocn in the firt Month, But the Cérifiian Church ordained the Celebration of E ae Pee sieht wwasrat the Time of the thet Pi // 
that Daye The Primitive Fathers had no Wa ini i eon ier anday Selo wiek sy Bees Gul Sat oUb sae 
y of determining the Time of the New-M c Pinan por 
Raysat Even, which was a Day after Conjunction. The Council of Nice, Aino 32 er Hee by obferving it, emerging out of the Sun's 
(fo called frum it’s Inventor Afeton) as ya the Eeclofiapiical Kealendar eee ee ef s : 1c Fall of Eafr by the 2aitenfe Cycle of Moons, 
cat ata of 19 Fulian Years (the Pericd they allotted to the Lunar Cycle) the Moons ane oe heh ey Muelet thats 484 
and Hours of the Day, as in the Order of the Gohten Numl er, inting out would return on the fame Days of the Months 
. Ppa opie ¢ ointing out the New-Moons, in the Ajb.e-Calendar ich. OntAS: 
tion, is incompatible, by the odd Hours not reckoned for th a 2 in the 7.2 Calendar: Which, befides Anticipa- 
Leap-Year) were about five Days Jater than the Time of ieee E Mcngaian Che eos Ecchyiapical New-Moons (reciconed trom aaa to 
came not to be obferved according to the Time of it’s original ee er ing to 0. S. before it’s Alteration to the New = Hereby Fiaffer 
Hof March, or Vernal Ziquinox, tho” at the Time of the Nicene Conceth £ e next Sunday after the firft Full-7foon appening next after the teh 
Style took Place, in 1752, on the gth of March.] If the Celebratio / ra on the 20th, but before the Stile was altered and the New 
Moon happening next ane the Time of the Vernal ZEquinox, it Saul alw i ad been ordered on the next Sunday after the fof? tose Pull. 
The Anticipation of the Vernal ABquinox O, S. (and oF the Seal always have been obferved according to it’s firit Inftitution, 
vent oe fomuch more Time than was contained in four Saar Yas (each Yeon pee re 7 gS 21th every four Fulian 
5% 48m 575 35th) by which in 33 Leap Years to come, tl Ti > r, according to Sir Ifaac Necvton, being about 3654 
Years backward from 1748, fi : me, the Time of the Vernal Bguince would be 14 oh 17°85 fooner. 4 Reco Lee 
x 748, fince the Leap-Year 324 (preceding the Y ¢ oh 37 ooncr, And, in 356 Leap- 
arhsgm 328, The £guinox, Anno j P g the Year 325, the Time of the MViccne Council) th ‘ci pation : 
I 2 324, being on Afarch 194 rgh council) the Anticipation was rod 
Year before Chrift, being Biffexrile, the Pansal aeuinee Wak Ate fee ane confequently Auzo 325 on March 19th, 215 ene Alfo, in eee 
agresine: with the Time by che Careline Vables OF March March an2 3 6m P, M. and therefore Anno Chrifti 1, itwas 22¢ $h gem, ly 
at the Rate of gh 48M 672 goth E arch 22, 7h 22m. Three Years after cach Leap-Year, the Afguin ee BG eg HEALY 
hi gh 48m 578 30th, Sc. cach Year the Year of 365 Days, unde oni 2 the Atguinox ard Seafens qwent forward, 
which over-reckon’d what Time was loft, by 44m 93, &c a ie Ned r-reckoning the folar-Year till every fourth Year of 366 Days, 
The -ircients fuppofed that 235 Lunations pee fae tea en brought back, or retrograded the Seafons again. 3 ys 
qoth, Ge. tocach, are equal to 69394 164 34m 178, Lead the punar Cycle of 19 Years: But 235 Lunations, allowing 294 12h 44m 38 
seeitie ‘ mer ah was the Lunar-Anticipation in 9 Suan wan Tour. arias? dat tie ee equal to 6o3y4 189. Therefore the Dit- 
icipation for 19 Leap-Years, For it is to be obferve : Eo ae nes that Time, 5 42m 523, was the proper Luvar- 
cipated or happened fooner by yod 15h yim, 21d Oh a 1 2, 3. common Years after each Leap-Vear, the Mean Nou ken re 
ane : fay a above 365 Days in cach SJulian Year uth Pricey tae as Gaus aig veel ar Se Hime Big adit inthis Leap-V'ear 
in every four Yuan Years ; therefore in four £ nted but oncein4 Years. The Mean New-Moois antici adie! 
Lunationssegd yah gan : n four Leap-Years, or 16 Julian, the Lunar-Anticipati . d eons anticipated .14d'¢h 
ar) zh agm, there remain 26¢ y2h mt pul A r-Anticipation was 56 oh 40 from when Jedudti : 
Leap-Yeoar, viz. 24 8h dane rth 20m, the neareit Anticipation ; to which adding th ir , Saige ee tte 
dias 4g™, the Sum is 284 20h gm s inaet of dding the third common Year's Anticipati a 
ane happening fo much foonerin the Months, than in ie peemalne 4 a ros oF Epa deap at hede commun ¥cages he Meckh Neve Mena 
ay asm gga: roth; agh +, J : 1gth Year. . iz : 
Poe A aia See, take 319 Fulan Years, or Le three co 
eae A eae ot 50 Eeap-Neats, finecehe PEG oadine che ice Auer ue Lunar- Anticipation is a Day; con- 
ays, n Hours; if to which onc Day be added ope 5 ERE enz-Council ty 174.8, the Lanar- Anticipat ae 
at the Micene-Council will make al 1¢ Way be added, the ‘Time when the Aeru-Moons were Ae pation was about 
. ft five Days and a halt dif ; eons were oblerved, later thin they really | “he 
Moons, before the Alteratio: athe ysand a half difference ; which ac sf Dit y really happened, 
) h era nof Stile, and Cone 7 yi 3 accounts tor the Ditkerence between the ech faflical : 
Se Renae) bee nans is, about ie Hours edtion of the Calendar, MB. The greateft Ditlerence of Time iipaueucs hee anette 
he Victorian, or Dyontfian-Period of : : ep He 
IDays of ! $32 Years, the Nez 3 Vudl~ mah . 
Day cof te Month, and alfa onthe fame Weck-Days, payearicd hi Fudl-Moons were fuppofed by the Anticnts te return on the {me 
et the Period is ill retained for it’s Ule i i ~y h Error has been fhewa 5 there being a Day Lunar icipation i Retin 
Sir Naac Nuveen, in his Account of he Be and Chrovolegy. i 6 A Day Lune Anticipation in that Tane : 
‘ : atte? Account of the Birth and Pafli Chr ‘ 
Petal iach Kecatnn a Birth and PaGion of ein Cee rae ae MUN oe aye OI er ee Mee Re 
he Keeping the Times of the Fafls : pty on 5 niterial to Refigren 5 though there fince has been fich d ‘Sta - * 
on agth of Adarch, the ‘Time of the ee ea ae als, “J hey were fird celebrated on the Cardinal Biter ei Strictact, obe 
ae ite fie Summer Solftice. St. Michal eh Meehan thy Cefar covreéted the Cahadirs ‘The Foatl of St dye arn “i, Arsen files 
hen the Day of Inter : Septomber 29, Me Time of the Saas ‘ Hey Abe SHEE INO, the 
onthe Me Chee tet site ce Featt ot Se, Thomas on Detach ante ae ae Hee ; aad the Binth of Chrith on fg oe - 
i ; : erent Sryns 3 3 ay be re » Afanbias on the 2rthel Septarder 5 z wey 
He fixes the firtt Patt he different Signs 5 ag may be read, # i perder sand the olen Say 
‘ the afover inthe 16th Year of Trdberius, i Satets 
foninent of ‘Yohue The fe . rarot Trheriusy in the 472%th Year of the Pane Pei Se 
wapilie PGA rallolelac Wiehe the after St. Fidne (enprifontent,. and Cie hex ay eee Pa inl Choidy and dined 
; pe apie cbea ae : Corn was care ipe. Nin paral " neweh in Caden Whe hind Manes 
that the Time of Crucifixion to be in the aqth Year from the d ae Fifth, atthe Time in which Chri! fuilered. 1 : th ae ee 
. : Encarnation, or in 33d Year fions the Time of the Birth TOC es 
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LENDAR, or ALMANAC, ferving for any one Sea/on, 
or Time, than the Timber cut out in a Dock-Yard for Build- 
ing, but not united into Form, is a SHIP ; or xo more fo 
than Timber framed for Building, is a Hoxfe; or than 
Ruves for making Aumanacs is an ApManac. And 
therefore thefe TabLes or Ruuecs are not fubject to Stamp- 
duty 3 fince all Rules of Art, for making any Performance, 
are allowable, without Reftraint: For, without Rules to 
make them, there could be 20 Adnanacs. 

This Truth we think ourfelves obliged to explain, as 
the Stanp-Ofice has a Right, by A& of Parliament, to 
charge a Duty on what is /terary and truly an ALMANAC 
for any one Time, or Number of Times: or on avbat 
chiefip Serves that Purpofey for any one Time, or Number 
f Times, to come: Since every printed Figure or Letter, 
or even the Paper of any Book of Chronology, and ef. 
pecially all chronclogical Rules, may partly ferve that Pur- 
pofe, In which Senfe of CDighp frving that Purpofe 
of an ALManac, for any one Time, or particular Num. 
ber of Times, for the Year or Seafon, or Years or Sea- 


fons, prefent, or to come, the A& takes JOlace, 
and no further. 

But, our Tables confit of general Ruves, not ferving 
chiefly, or made for any ove ‘Time, or Number of Times, 
or Years, prefent orto come, but geveradly (and not 
chiefly) ferve, for all paff and future Time, and for no 
Year or Seafon, or Years and Seafons, in particular: 
And of which Time, in general, as infinite Duration, no 
particular Year or Years, Seafon or Seafons, can be un- 
derftood. So that our Perpetual Tables are only fubfer- 
vient (ke all other general Rules) to the general, and 
therein particular, Ufes for which sey avere wanted and 
defigned, 

For Time, though in Evernity applied 

To Motion, meafares all Things durable 

By prefent, pail, and future. 
Mitton b. V. 1. 580. 


Ruves for Curononocists, Hisrorians, &c. 


Rupes for fading the Moveable Feasys and Houipays. 

Easrenx, on which the Refl depends, is always the 1/7 
Saaday after the firtt F. Mcon, happening upon, or next 
after, March 215 and if the F, M, is on a Sunday, Eafter 
is the Sunday following. 


Septuag fina SAg 7) be- || Rogation-Sunlay) 5 Whs) af- 
RAL EINA 82 tb fore|| Meenff. ned yo D : 

Seaagefi a Yenfi.neday yoDs (ter 
Quinguagepma 7.2 (fa \U)biyunday 7 Wks ( Ka- 


Duadragefima 9" J fler VC rinity Sunday 8 Wks} fer. 
ADVENT Sunpay the acarefl Sund. to the Feat of 


St Andrew, 


bn 
sGeneral RULES for Curonotocists, Histortans, Memoranpum-BooK:-Makers, TRAVELLERS, and Na. 
Determining, a¢ Sight, the Points of Time, for any one Seafon or Year, paff, prefent, or to. come, 


Particular fy afetul for al] Perfons writing ALManacs for the STATIONERS COMPANY. 


All the moveable and fixed Feasrs obferved in the Church: 
of England. 


St. Barnabas 
Nat. St. J. Bap. 
Epiphany St. Peter Ap. 
Conv. St. Paul = [St. James Ap. 
Purification VY. M.|St. Barth. Ap, 
St. Matthias St. Matth. Ap. 
Annun. V. Mary (St. Mic. & all An.|Mo. & Tu. in Eat! 
St. Mark Evan. St. Luke Ev. Mo. & Tu, in Whit,! 
St. Ph. and Ja.Ap |St. Sim. & Ju. Ap.} 
Afcenfion J. Chr. JAII Saints 


All Sundays 


St. Andrew Ap, 
Circumcifion 


St. Thomas Ap. 
Nat. of Chrift 
St. Stephen Mar, 
St. John Evan, 
Holy Innocents 


Vicixs and Fasts. 


Eve f Nat. Chr. |Pentecoft St. Fames St, Andrew 


or Purif. St. Matthias |St. Barthelom, \St. Thomas 
Vigil } Eafter Day|\St. Fohn Bap.{St. Mattheaw | All Saints, 
before | Afcenfion |St. Peter — |St.Sim.&S Fudel, 

N. B. When a Feaft-day falls on a Monday, the Vigil or 
Faft is kept on the Saturday-Eve preceding, and not on! 
that of the Sunday, which is a Fea/l-day. 


Days of Fastine and AnsTIneNce. 


TI. Forty Days in Lent. 1f? Sunday in Lent 
II. The Ember Days, at the} Peaf of Pentecof 
4Srasons, onthe Wedneflay,\ September the rath 
Friday and Saturday after the December the 13h 

IW. The 3 Rogation-days, Monday, Tuefday, W'ednifday,| 
before Chrift’s Afcenfion or Holy Thurfiay, | 
- IV. All the fridays in the Year, except Chrifimaseday. 


Solemn Days depe, for which particular Church-Service i 
appointed, 

T, November 5, in Memory of the Posi Plot. 

Il. Fanuary 30, in Memory of the Martyrdom of K. 

Charles I, 

IIT. May 29, in Memory of the Birth and Return of Ky | 

Charles M1. 


Hil.T. b. Fan.23, ends Feb.12|| MichachnasT, beg. Nov. bent 


t Return Jan. 20 [Nov. 29 
2 Return 27}]¢ Return Nov. 3 
3 Return Feb. 3\)2 Return 12 
4 Return : 9]}3 Return 8 
after Term 4 Return ag 
1 Ret, 14. Days Trinity Term, 

z Ret. 21 one 1 Ret. Morrow of Hol. Tr. 
3 Ret. 28 exclufive, \2 Ret. 7 Days) Fr. Holy 
4 Ret. 35 "th Ret. rq. Trinity, 

Ret. on Morrow of Afcen. |] 4 Ret. 21 exclufivrs 


PERPETUAL 
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PERPETUAL TIME-TABLES: 


Or General RULES for CuronoLtoeisrs, Hisrorians, &c, 


i FVae) Vv EABLE FEASTS for ever, according to the Fall of Moveante Terms for ever, according 


Easter, N.S. to the Fall of Easter, N.S. 
Septua-| ag, Ro Afi Whi Ad Eafter Trinity 
. gat. cen. Ite vent T E d 
efima erm nds. Term Ends. 
Sunday Wednef. | Sunday.|Sunday. | Sunday. } Sunday. begins. begins. 
an, 18 |Feb. Apr.26 {Apr.30 |Mayto |Nov. 29 Apr. 8 |Ma May 2z une 10 
J 4 [AF 3 y y4 - 
19 5 27 {May 1 1 30 9 5 23 Ir 
20 6 28 2 1z2 | Dec. 1 10 6 24. 12 
2 7 29 3 13 2 iz 7 25 13 
22 8 30 4 14 3 12 8 26 14 
2 9 |May 1 5 15 |Nov. 27 13 9 27 15 
? 10 2 6 16 28 14 Io 28 16 
2g 1 3 7 17 29 1g 11 29 17 
26 12 4 8 18 30 16 12 30 13 
27 13 5 9 19 | Dec. 1 17 13 31 19 
28 14 6 10 20 2 18 14 [June 1 20 
2 I 7 11 2 19 15 2 21 
FA 16 8 12 22 |Nov. 27 20 16 3 22 
31 17 9 13 23 28 21 17 4 23 
'Feb. 1 18 10 14 24. 29 22 18 5 24 
2 19 ir 15 25 |. 30 23 19 6 25 
3 20 12 16 26 | Dec. 1 24. 20 7 26 
4 21 13 17 27 2 25 21 8 27 
5 22 14 18 28 26 22 9 28 
6 23 15 19 zg |Nov. 27 27 23 10 29 
7 24. 16 20 30 28 28 24 iI 30 
8 25 17 21 1 29 29 25 wz { July « 
9 26 18 zz {June 1 3° 30 26 3 2 
10 27 19 23 2 | Dee. 1 May 1 27 14. 3 
i 28 20 24 3 2 2 28 1g 4 
1z |Mar, 1 21 25 4 3 3 29 16 5 
13 2 22 26 5 |Nov. 27 4 30 17 6 
14 3 23 27 6 28 5 3t 18 7 
15 4 24 28 7 29 6 |June + 19 8 
cele come? 2 ee ee | eee 2 ity (aD 
17 6 26 30 9 | Dec. 1 8 3 21 10 
18 7 27 31 10 2 9 4 22 iI 
19 8 28 |June 1 I 10 5 23 32 
eo 9 29 2 12 |Nov. 27 Ir 6 2d 13 
21 10 30 3 13 28 12 7 25 14 
arate ener mene EL CE 
N. B. When any Feafis fall in January or February in Leap-Year, N. B. Eafler- Term begins 17 Days, 
fach Feafts mutt be taken a Day /arer than by Table. and ends 43 Days after EAS TER, 
Trinity-Term begins 5 Days, and ends 
To: find the Golden Number Jor any Year ? Days’ afer Teiniey: : T Rercfor Rafter 
é nas i ere and divide the Sum by 19, what remains is the com continues 27 and Yrinity 20, inclu. 
olden Number required. ive. 


When o remains 19 is the Golden Number. 
The above Rule is bere repeated for Ufe. 
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"Years of 
Chrift. 


ghe ROYAL ASTRONOMER 


Or General RULES for Curonouocists, Historians, &c. 


MOVEABLE FEASTS from 1759 to 1800, N.S. 


Dom. |Septua- 
Letter. | gefima 
Sunday 


1759 | 12 | G Feb. 11 Apr.15 |Mayzo | Mayz4 } Jun. 3 
B. 1760 [ 13 | FE 3 6 Il 1s | May25 
1761 | 14 | D Jan. 18 Mar.22 | Apr.26 | Apr.30 10 
1762 | 15 | C Feb. 7 Apr.11 |May16_ | May 2 30 
1763 | 16 | B 3 8 12 22 
B. 1764 } 17 | AG 22 27 31 | Jun. 10 
1765 | 18 | F 7 12 16 | May 26 
1766 | 19 | E Mar.30 4 8 13 
1767 1 | D Apr. 19 24. 28 | Jun. 7 
Panay ae a TD 
B. 1768 z2|CB 3 8 12 | May2z2 
1769 3 ,A Mar.2z0 | Apr 30 4 14. 
1770 4 |G Apr.1s |May2o 24} Jun. 3 
1771 5 | F Mar.31 5 g | Mayig 
B. 1772 6] ED Apr.19 24. 28 {| Jun. 7 
1773 71 ¢ 11 16 20 | May3o 
1774 | 8 A 3 8 12 22 
1775 9 1 21 2 un 
B. 1776 | 10 | GF 7 az 16 May26 
1777_|\_11_|_E Mar.30 4 8 18 
1778 | 12 a Apr. 19 24. 28 } Jun. 7 
I 13 I May z 
B. 1580 14 | BA ; ar 
1781 | 15 | G 24 {| Jun. § 
1782 | 16 |_F 9_| Mayrg 
1783 | 17 | B 2 un. 8 
B. 1784 18 DC oe Mayas 
1785 | 19 | B 5 15 
1786 1|A 25 | Jun. 4 
1787 2)G. 17 May 27 
B. 1788 3 FE I Il 
1789 4 1,D 21 3 
179° 51 C¢ 13 23 
1791 6] 8B June 2 | Jun. 12 
B. 1792 | 7 AG May 17 May 27 
1793 8 | F 9 19 
1794 9] 6 29 | Jun. 8 
1795 | 10 | D 14 | May 24 
B. 1790 J ra | CB 5 15 
1797 | 12 A 25 Jun. 4 
1798 | 13 | G 17 | May 27 
1799 | 14 | EF 2 12 
s8o0 | I ‘ 1 


PERPETUAL TIME-TABLES: 


Advent 
Sunday. 


2 
Nov. 30 


29 
28 


PERPETUAL 


3 
5 
| 3 


_ Rom hom 
Oo SN ANJpern ~ 


Eafter | Rogat. | Afcenf. Whit- 
Sunday. {Sunday. | Day. Sunday. 


| 
wean 
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PERPETUAL TIME-TABLES: 
Or General RULES for Curonorocisrs, Hisrorians, &c, 


JANUARY xxxi Days. 
O, Fixed Feafts, Remarkable Days, &c. 


GIFIE < according to New Stile. 
mle |withyF i 1|CircuMcision. DayBr.5459™.T.e. 

w Ith 2|Sun rifes 8 4, fets 3 56, Lond[6h 1m. 

th ff 

Ff it 7 Sir Yaac Newton born, 1643, N.S. 

f |S 5|Old Chriftmas-day. 

S im GO| EPIPHANY. 

m |e 7|Sun flow of Clocks 7m 108! 

t |w 8|Lucian. 

w jth 

th {f tofPrincefs Elizabeth born, 1740. 

f if ti}Day Break 5 22. Tw. ends 6 8. 

f |S 12}Sun rifes 7 56, fets 4 5. 

S |m 1315t. Hilary, Bifhop of Poitiers. 

m je 14JOx, & Cam. Terms begin. 

t Iw 15|Exchequer opens. 

w th 1€ 

th |F 17|OldTwelfth-day. © fl.ofCl. 10568. 

f iC 18|Prifca, 

¢ |s 1gfSan enter’d “7, Noon, 1756. 

S jm 20l Fabian. _ 6 : 
§ {m jt 21JAgnes. Day Br. .Tw.e.61 
mit fw 22 Vincent. Sen rife, Le fets 4 i 

iw |th 23/Hillary Term begins. 

th jf 24 

f if 25}CONVERSION OF ST. PauL. 

f |S 26 

S fm 27}Sun flow of Clocks 13m 298. 

m jt 28 

t 

w 


29 
30K. Cra, Il. Mar. 1648-9, O. S. 


th 'f If {S 31 (12m paft One. 
The NEW, FULL, and QUARTER MOONS. 

N @Q{N YF yFIL( OWN a (FY L 
M 5M | Q. Imig} Slim lQ}mj a 
e fi @ | dv lolch eels lore 
1130 7H 24 18 31) ofrz7ilistiazizs| gh10 
2]19 By} 12 | 20 faz] sipr4}! 6) 14] 21} 29 
3) 8 Ot Zt 9 frGlaqi[rstl2s|] 3] rafa8 
426 1of] 20 | 28 | Gii3ifiOfii4}ar}2ogl 6 
516 Ilft tof a7 fash ayaztt shut] 18)2s 
Ol s 12]| 28 6 [izlzoj] 18}! 22] z9| zhi 
rgfitrlrsl26l 4 

’ we Onder the Dom, Letter for O. or N. Stile, againft the Day 


of the Month flands the Week-Day Letter correfponient. 
My” Oxford and Cambridge Terms end Thurfday before Whitfun- 
lay —Trinity College Election on Trinity Monday. 


FEBRUARY xxviii or xxix Days. 


. ! O | Fixed Fealts, Remarkable Days, &c. 
GrFEE (De 1B bie 3 according to New Style. 
thif [f |S [afc [wf s][Sunrifes 7 26, fets 4 34, Loxdon, 
f [€ {S fm fe fw [th] 2}Purrr.V.Mary, or Candlemas-day. 
f [S|mift |wfchif | 3/Blaize, Bithop. 
S fmjt [wyehff |€ | 4 
mit [with{f ff |S] 5 fAgatha. 
t Jwith|f ff JS |m] 6 
wth{f |C |S [mit | 7[3un flow of Clocks 14m 435. 
thif {ff (S [mic [jw] 8 
f ]f [S jmfe Jw ith] 9 
f [S im{t [wth |f | lo|Dies Schelaftica, at Oxford. 
Simije fw lehff |{ | tn |Day Brg 12. Tw.ends 6 48. 
mt {w jch|f jf |S |12)illary Twends. Sunr. 7 8. {4 52. 
it Jwithtf [f 4S [m] 13 /Old Candlemas-day. 
withl¢ jf |S {mit | 14 [/adextize, a Bifhop of Rome & M. 
th{f lf |S Imfc Jw] ts 
f {€ |S finfe Jw th] 16 
{ {S [mc |w |tch/f | 17 [Sun flow of Clocks, 14m 29s 
S|mit Iwith{f |f }18[Sun in % 21/ Noon, 1756. 
mic lw [ch{f If |S [19 
t Iwithif {f IS jm} 20 
wth/f ff |S [m|t |z1]DayBr.4 55. Twil. ends 7 5. 
th{f |f JS Im[c |w]2z2|Sunrifes6 4g, fets 5 11. 
f {f |S Im{c fw {th) 23 
f£ 7S im fe fw fch|f |24|Se Marruias. 
S fmje fv eh fe [£ } 25}, 
mit lw {ch{f tr |S [26 
t Jw jth] |£ [S {m|27 [sun flow of Clocks 13m 4s 
withif {f |S [m{t |28 (Hare-Hunting goes out. 
th]f if {S [me |W | 29 |Leap-Year, 


Camb, Com. for B.A. the Day after 
| db.Wednefday. 


The NEW, FULL, and QUARTER MOONS, 


N|P UF \L N(F (FP |L | Ny PE EP IL 
3 1, 
So] arf tan}o Get faa aa Her la IM a 
@idv1iO 1 @{ vO | a @/» 1/0 14 
128] 6fa3l2ry| 7 fzz(—} Sirs] 13 frol23) tl 9 
2HU7{251 3{rof} 8 Jrrfrslas] 3h) ry S| 13420 j25 
3 7ltap2ztzgll 9 fm} S8itsiaz th rs eal 2: o(r7 
4 25} 3)10f17] ro fro; 27] 4jr2i 16 frzi2o[27] ¢5 
sg iqgi22)2g) 7} or | 8fxGl23) ailrz ft 2] gp 16 jey 
O || 3{cal 18/26] 12 [26] qler, rgff 18 20] 8] Ott. 
1 19 flrof 18 {25 3 


er Oxford and Cambridge Terms begin W educlday after Trinity 
Sunday—Trinity College Eledtion, Monday after Trinity Sunday. 


PERPETUAL 


Te ROYAL ASTRONOMER 


The NEW, FULL, and QUARTER MOONS. 


APRIL xxx Days. 


O| Fixed Fealts, Remarkable Days, &¢, 
according to New Style, 
1{All Fools-day. D.b. 3 31. The 
2|Sun rifes 5 32, fets 6 28. [8 29, 
3)Richard B, Chich. 
4]S. Ambrofe. Sun fl. of Cl, 2m 5551 
5|Old Lady day. 
ClOxf. && Cam. Terms beg. Wed.of 
Uf S. aft. Eafler. 


9 
101D. br. 3 34, T.e. 8 57, 


11]Sunrifes 5 13, fets 6 48. 
12|Eajler Ter. beg. 17 Days af. Eaftr) 3: 
13| ends in 17 Days. : 
14|Sun flow of Clocks om 16s. 
15}sun and Clocks together. 

16|Weftminfler Election Day af. 4 8.¢f 
Laffer. 


[#2 20 Day, 
19|Alphege. T7.T.beg.5Ds af. Eaunil 
2o]5un in & 46/ Noon, 1756. 
21|Day Br. 2 37. Tw.ends g 2 
22}Sun rifes 4 54, fets 7 7. ‘4 
231S. Geo. of Cappadocia, Patr. Eng}! 
24\Sun faft of Clocks 2m 6s. = 
‘|25}St. Mark, Evangelift. ; 
2t] Duke or CUMBERLAND,D.1721) vd 
27} Viet. of Culloden. “3 
26) NB. According to the Greg, Rec 
2y|ing, the Gold, Nos. to the Loft of all 
ew the Times of the Full Moonspr\ 
ceding Bafter Sunday, #/// 1900. |B. 
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PERPETUAL TIME-TABLES: 
Or General R ULES for Curonoxoeists, Historians, &¢. 
MARCH xxxi Days. 
O) Fixed Fealts, Remarkable Days, &c. 
GIF [E |DIC |B A KS according to New Style. saa Pee Pd 
nde tf (8S (mle hw [ r]S Davin, Abp.M.b.4 41.T.¢.7 2013/5 |m jt |w 
f 1 |S Im|c |w {ch} 21CeddeorChad.B.Sunr.6 34 f.5 27% 2m jt [w 
{ [S jm|e fw jthlf | 3 t fw {th 
S Joje lw feh{f |f } 4)Sun flow of Clocks 12m 1s. rolw |th jf 
me jw |th|f iC |S ) s|Prizce/s Mary of Heffe 6. 1722. thif If 
t fwichif ff |S jm] o raf jf 4S 
withlf [f [3 |m ce | 7/Perpetua Maurit. Mart. qt |S jm 
th]f ff |S fmit lw 8lCamd, latter da Thurf. af. 48. in S jaa ft 
f |f |S Im fc [w [th] of Leave. Igjmjt lw 
{4S lm |e [w leh|f {r0/Day br. 4 19. Twil. ends 7 42.][ aft jw jh 
S |mjt jw ]chif if jri[Sun rifes 6 14, fets 5 47. hw jth ff 
mjt jw |th{f |f |S l12|Gregory. ra|th f [if 
c [wlth lf {f jS jan |r3 fi if {S 
wichlf |€ |S jm{e j14|Sun flow of Clocks 9m 21s. f |S [m 
thif |C 1S mic fw [tg ]Oafe &P Cam, Terms end the Day bef.) o|S ym Ie 
f fC |S |mfc iwth|r6} Pala S. mit jw 
CVS fait [wth |f 17|St. Patrick, a Bifhop of Ireland. }ix7}é wy Jt 
Simijt iw [th f |f [18|2d. K, of Weft Sax. 6lw cthfF ft 
me fwoth|f if |S |ig|Prife Louifa-Ann b. 1749. Jofeph. thf {f 
r fw [thf [f |S [m |20]Cuthbert. Equal Day and Night. f |f |o 
raw pch|f (ff [3 jmfe j21|BenedictAbbot, D.b.3 57.T.€.8 4. C |S |m 
gth{i |f |S jm jt |w |22)Sun rifes 5 54, fets6 7. 3 in ft 
f |C |S im |e iw {ch |23|Sun inY¥ 20/on 20 D. Noon, 1756. me v 
siff [S Jam jt jw jthlf {24{Sun flow of Clocks 6m 18s. mad th 
S|in ke [w [chif jf |2g|Lapy-Day. Annuncration B. w ith if 
reyn fe fw [eh tF if |S 126 [V.M. Pr. Edavard 6..1739- thif |f 

ee Jwfh|f | |S jmlz7] N. B. According to Gregorian f \f [s 

whit jf [Ss Ime [28}Reckoning, the Golden Ninbers to the {4S lm 
rib f fi JS fmt fw l2glLeft of all, phew the Times of the S |m |e 

gif fC [S fmt |w fth |30)Fu// Moons preceding Eafter-Sunday, m|c fw 

f Us fm fe fw ithlf |30[77// 1g00. | 

The NEW, FULL, and QUARTER MOONS, 

eel F Lj} S|] N F IP, L QIN PF QiNIF IF 
SAMiQhM fre i_M 1 Q |M_Q 4S iMjiQ 5, {M|QiM 
Seppo (hele fy» jolc Isle 2 elo |0 
wget Bbors f2git zi} 23 |r 30) 8 16 Magia “1 128 6]13 
2} 19127 5 ftzi Si] rz] 20 27) 5 fii4gd 7 2 418}2s} 3 
aH 71s, 22 fzoll ofr gi) 9 fxOf 24 [rg i 24] 2frofiz |] 3 7 Gyigfes 
4|f20{ 4} at [ig lfrofl 21 23 | G 14 |16]i 14f2ij2ol 6 4 | 25{ 3)10 
sipeOlagya gif Styria 9 {17 J24ie srl azi} afrrpe8)26H 5 | rgjzzj29 
OW Sjr3f zo t28]ii2] 28 6 {13} 2: UBll zzi30f zits |] 6 | 4qfrs}18 


N.B. Corpus Chrift Th. af. Tre S. —- Cam, Commencement 172M 
me ges Penn ee oe Pee ge 


a? z =. i. 
Cw eS SY et a eri 


Tuefd. July. 


2 


L {© NIF JF yt. |] Q|NyF 1 F 
Qh Mig IM ix Stinlal mila 
Cl Sealy jolc] Ss aren is 
2u|| z]lzzizo} vfeqg}agiacy 23 |r sep § 
tif, Siarlrys26o] 3 V4 5s] 13 | 207% 
28H offz0] Birsfesfagif23}e 30] By! 
r8froftgj27] 4qfiz] Gl 13] co | 27 7 Sy 
Tui}! Zlasfezfaopazy 2t oo [17 | Aik 
26/1227] glizfio} i2i} 2x | 4%] 4 
tol gh rz | 24h ? 


N.B. ‘The Rules for variable Days are in the Body of Oy a8 
onths from January to April, and then in Succeflion fou 
January to April at the Bottom. 

4 Oxf. Add. 7 Days fr. Cam, Commencement, ——~ 
Col. Election Th, bef. 8t. dadrew, 


Roll 


tn 


a 
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PERPETUAL TIME-TABLES: 


Or General RULES for Curonoxoaists, Historians, &c, 


MAY xxxi Days. ~ JUNE xxx Days, 


Fixed Veatts, Remarkable Days, &c. 


O Fixed Featts, Remarkable Days, 


| 
FYE ID A ‘s according to New Style. i according to New Style. 
lw |{thif |f |S |m] 1 Sc.Pars. & James. D. br. 2 2. TIE. f |S im 1{Nicomedes. No Night. 


2,Sun rifes 5 36, fets 7 25. [9 59. 2jSun rifes 3 52, fets 8 8. 


3:Invention of the Crofs. 
4)Sun faft of Clocks 3m 33s. 


oe 


S | 41George Prince of Wales born, 1738. 
m} 5/Boniface. Sun faft of Clocks 2m 1s. 


cs 
as 
$< 
AES 
ooo ie 


r 
im fe Slee. John Evang. ante Port. Lat. w jth 
t S[7 thif 
m{ 8 f £ 
F 9 { 9 
cls Ww {ro S jt lol Prft Amelia bo 711. 
f [S {m thiir.Day br. 1 24, Twil. ends 10 38.]/m 11/St. Barnasas. 
S [mit 12,Old May-day. Sunr. 4.19, f. 7 42.]] ¢ Sunrifes 3 45, fets 815. NoNe. 
mic iw { ]13 Ww 113 
t |w.Jeh S }igiSun fait of Clocks 4m 2s. th w ta 
Ww Ich if m]is f th !15|Sun faft of Clocks om 2s, 
hye it t [16 f Ww f {16)Sun and Clocks together. 
{ (S [mt tw fr S| th{f if jr7|St. Alban. 
S |m it th [18 m fF If 1S [18 
8 [mje jw ithlf t19 Dunfan, t |w { |S {m [19/Sun ino 22/ on 21 D. Noon, 1756. 
mjt jwithif [f l2o/Sunin o 44/on 21 D. Noon, 1756. S |m|e |20/Tranfl. of Edw. K. Weft Sax. 
fw [th fF S Jar!Day br.o 12, Twil. ends 11 49> mt jw j2z/Sun rifes 3 42, fets8 17. No Nicht. 
th{f jf m j22/Sun rifes 4 5, fets7 55, t |w [th i2z2/K Geo. IDs Jzaug. Longeft Day. 
f if {S t 23 w |th{f 123 
{ |S tm fe iw 24,Pr. Fred. Will.b.1750. Sun faft of Cl. th iF if l24 St. Joun Barr. born. 
S Imie th]2s| [3m 36s. fF If |S izg/Sun fl.ofCl. 2m gs, St. John’s Col. El. 
mt jw jth jf [26 /Auguftine. No Night. C {S |m !26|King Georce I, proclaimed. 
Pic jw fehif if J27'Venerable Bede. S fm ft j27 
w [th tf S 28 t : 
y ich if jf m [29/K.CuarvesIl’s Nar.and Restor. w {th ' ELTER ; 
fF Uf fs t {30 th/f fso/Buck hunting comes in and continues 
HES pmte tw Br | till Holy Rood. Exeter Col. Elec. 
‘The NEW, FULL, and QUARTER MOONS, The NEW, FULL, and QUARTER MOONS. 
rR OL Q NyjF IF IL © L Qf N-ypr L ON IF FIL YOUN fae pa 
QIMIQ} 2 MIQIMiQ IF Qe} SH1 2 11 TEI MigmiQ fl Sim jqim 
DOC] SH e@l> jofc]| 2 Cy] sets Pope] ley ocd Flelslolz 
PS) Gliztari 7 |] 21)29 Gir4 [13 8qoift 26, 4} 41 fag I? 20/27] sir2}}13 |fr4] 21] 28 
7125) 3]toy Bil roliBlasl 3 tig 27 f 2 14] 23 fx gol 9 ff BF oftzizal attra dl 3] riti8lea 
‘Olt 3f2o/28 Hg |} 2olng{rsf2z jl rs SH 3H 4] 12] 19 | 26 HT of 28 Or 3}2t hi 4s zi lzo] Ojry 
Rhy 2irolt7|10 fl roja7] gli2!l16 4 44 23 [t 30) 8 16 frolzgizs] slop r6irr|rd}2s| 3 
Byj2rj28) Of urd] lrclzz{aqlliy 24 Sf} 12 | 20 | 27 5s far 6]13!20l28]! 17 29] 7) 14)22 
Ofr 30) gf 17 | 24 fli2ii2y 2{0)7 IB}irgp26) air 


j3] #2 [18/26 121/26) glrifigi{18 
‘r9o}) 7lisl2alec 


MENDATIONS. P, 172, Right Hand Col. 1.18, fr. Top. for finee Chrif, read before Chrift. 
P.177, Right Hand Col. 1. 3. fr. Bot. for Rults, read Rules, 


P. 170, Left Hand Col. 1.16, ff. Top. for required, read require. 
Bb PERPETUAL 


186 The ROYAL ASTRONOMER 


PERPETUAL TIME-TABLES: 


Or Gencral RULES for Curonotocists, Historians, &c. 


AUGUST xxxi Days. 


JULY xxxi Days. 


ClFixed Fealts, Remarkalle Days, &c. Q OlFixed Featts, Remarkable Days, &c. 
GIF jE |D A & according to New Style. G FE Djc }8 A 3 according to New She 
'S fm [t |w [th { | 1/No Night. w {thf if gS me fo allammaseday. Day br. 1 27, pear 
m ft jw |th]f S | alVifit.ofB. V.M. Sunr. 3 45, f.8415.qeh {Ff ff |S fmt jw z/Sunr. 419, fets7 40. T.endsto 41, 
t jw [thf {f im} 3|Dies Comitior. £ IC JS tm fe fw ith] 3 5 
wfth|f |f |S c | 4/Tranf. of St. Mart. B. € |S Imje jw [ch {f |; 
th]f If {S |mjt |w{ 5{Old Midfummer-day. S imle fw [chjf ff [ s/Sun flow of Clocks 5m 31s, 
f If JS |m fe th} 6 mit fwieh ff ff |S | Cl Pransfiguration. 
£ 4S hin je fw f } 7/Thomas a Becket. te lwich{f {ff 1S [m{ 7]/Name of Jefus. 
S {mje |w {ch fF ff | 8]Sun flow of Clocks 4m 3os. w ithlf [f JS fm je fs 
mit jwothif if |S | 9 th f ff FS [mje Jwd o 
t lwith 'f If an |10 € 'f |S Jm fe [w [th ]io]/St. Laurence, Arch-deae. Rome,&M. 
w thir |f |S t |raJNo Night. Sunrifes 8 52, fets8 7.|if |S fmye fo [th lf [ii Prince/s duguflaborn, 1737. 
thf if |S (mic [w itz S lm fe fw ]ehlf HC fi2lD. br. 25. T.e.9 53. Sunr.g 36, 
f ff |S |m fe th {13 m jt with {fF [C |S |r ff 7 23. 
f 4S [mje fwithif fig c jw |ehtf jf |S fmicg 
S Ime lw fen'f |f |ug|St. Sevishin, or Swithun, B. of Winch.|}w jth}f }f |S jmyt fis Affumption.of. V, M. Sun fl. of Cl, 
me |w jth yf S 116 [tranf.|[th |f [f JS fm ye fw [16 {3m 56s, 
tlwih f [f m {17 f jf JS fm ft fw fch]i7 
wth|fF if |S t |18]Sun flow of Clocks 5m 39s. f |S ime fw fchif [r8t. 
thif if |S fm it fw fig S jm fe fw [thf [f [ro 
f {f [S Im |e th |20|Margaret V. and M. mit Jwieh{f jf |S Jzo 
f |S |mit fw [th|f j2rINo Night. Sunrifes 4 3, fets756.]ft jw jth{f jf |S jm|zsjAthanafius. D. br. 238. T.e.9.21, 
S {mje lwhehif |f |2z2|Mary Magdalen. Pre Car. Matildal|w |th|f jf |S |m |t 22 Sunrifes 4 54, fets 7 5. 
m ft |w |chif S$ |23|Sun in 0 53! Noon, 1756. [.1751.]|th f |f JS [mje jw {z3]Sun in ™ 38’ Noon, 1756. 
t fw feh if If im: |z4|/Magdalen Coll. Election. f |f 7S Im{t jw |thi2qist. BarTHOLOMEW. 
with|f jf 3S t |25]Se. James. f |S [mfe |w |th|f f25{Sun flow of Clocks 1m 35s. 
thIf if |S |m jc |w jz6|Se. Ann, Mother B. V. M. S fmt fw [eh |f 26 
f if |S |m]e th |27 m ft Jw jth jf {f |S j27 
£ {S |m it [w [th|f {28{Sun flow of Clocks 5m 56s. t |with{f If |S |m/28jSe. Auftin B. of Hip. 
S Ime jw [chif |f [29 w |{th{f ff jS {m|t |29|Beheading St. John Bapt. 
mt |w {thif S |30/Dog-days beg. Sirius rifes with the|[th |f |f |S |m |c jw |30|5un and Clocks together. 
t tw {eh jf Uf m |31 [Sun.Wf If IS Ime bw teth!3e 


The NEW, FULL, and QUARTER MOONS. 


Oy N [FLFIL IO] N F OF, L QINIFIFILVOYNIFIF IL YOUN IF] F ,L POP N IFFLL 
S| mami} S| | IM a iS iuiaimia}Simiqimia} Sima] mM (ai oi mM jam a 
SNe sol | Fe | > jole IF lelploic | Spe io lc} sje jy} o jcy sy e@ ppjol ce 
ri} 26 | afrilegl] 7) 19 | 27 | 4f t2 13 13izr{28! OH 124) 2] 94497]| 7 182s} 3 fat trgi] 12 frole7] 4 
2|| 1g |zglro) Bi) Bi 8 | 16 fagis giffi4l] 3slrojrzi2s|| 2 14l21i28] 6H] Bi] zirst 22 feo fla4ayx ae] giro) 24 
3 3 jrupr8j26)] gf} 27 g§ {t2] 30 Iitsi}20j28] Gli3f] 3H) 2/'O)17/25 1) 9 26| 4) rr feoffrsl} a9 y27) 5] 
4ll 22 [30] 8[rshtol 17 | 24 4 3] 10 16} 10fr8]25] 3] 4.])21/28) Glr4firofirsj23yt 307 9 16 8 J26,23]t 31 
si} rz 19126 4]yur 5 | 13 }20) 27 17{]29) 7it4iz2it 5 1o}18/25} 3) rrif 4iiry 19 26]}47|) 27 7 $)t3} 20 
Olt 3a] Qpesjz4ypr2y 24 |r 31) 9) 17 G |i zo} 7jrgl22/r2i22igo) 7 Fes r8i] 17 424} 2 i 

g '13 20] 2 
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PERPETUAL TIME-TABLES: 


Or General RU LES for CuRonoLogists, Historians, &c. 


SEPTEMBER xxx Days, 


| &[Fixed Fealis, Remarkable D A | Dl Fexed Feaits, Remarkath: Days, &e. 


: ws, &C. 3 : 

G/FE according to Neav Sule, | o La 7 vs “s according to New Style. 

TS Im le Giles, Abbot. D. br. 3-9. Tre. 8 so. me fw fe 3 | i!Remegius, B. of Rhemes- 
a Lonpon burnt 1666,0.S.Sunr. 5 14, t Iw ith m] 2 


d.br.4 20, T.e. 7 39. Sunr.6 13. 


On pun ~ {sh 


t Iw ita [f. 6 44. Aye a ae [f. 5 46. 

w eh lf thlf hi wt 4jSun faft of Clocks, 11m 305, 

thf [ft Sun faft of Clocks rm 4ss, f jt {s th] 5 

f ie Is f |S |m f | €jse. Faith, V.& M, 
fle iS im 7|2unurchus, S fm Ic {| - 
(73 fm It o{Nativity B. V. M. mit lw S| § 
Sainte lw ¢|Dog-days end. Canis Major ry. 3 Malle fw ith m1] g/t. Denis. 
mit fiw [th Ic w fth jf t {icf idMichaelmas-day.Ox.&Cam.T.b, 
to dw Ithif ti{Day Br. 3 33. Twil. ends 8 24. thf |f W{tiD. br.4 40. T.e.7 19. Sunr.6 33. 
Wwithle [¢ rzfvan rifes 5 34, fets 6 25. f it |S th} 12 {f. § 22. 
thir Ic 1S 13 { |S |m f |13)Tranf. K. Ed. Conf, 

f {3 jm! 1 {Holy Crofs day, or Exalt.of the Crofs.|1$ fm It { |14fsan faft of Clocks I4m 55, 

S |m it: 1sf5un faft of Clocks 5m 11s. mit hy 31s 

mit |w rae . t Iw oth m{16 
mye fw lth y-|Lambert B, w ten 'f t [17|Etheldred Virg. 

w Ith |f epee th yf (f Ww ]1S}se. Luxe the Evangelitt. 

thif if Gy f if |S th} i 

lf tr {s 2cjD.br. 3 58. Twil. ends 8 1. f 4S |[m fF f2c 

if JS |m aip't. Marruew. Sunr.5 53, £6 5.11S |m {et { |2:|D. br. 50. T.e. 6 59. Sunr. 6 52. 
(1S Im ft 2z{Equal Day and Nt. in all the World, im{t lw S |22]K. Geo. IH. crowned, 1727.[f.5 7. 
etm fe fw 23p5un in = 48’ Noon, 1756. t Jw [th m/23/5un in m 31? Noon, 1756, 
mic fw [th 24 w fch if t j24)/5un faft of Clocks 1gm‘4s5s. 
t Jw fch fF 2 oun faft of Clocks 8m 37s, thif |f W {25'Crifpiz, Patron of Shoe-makers. 
vith ff If 2 Jot. Cyprian. f ft |S th | 2é 
thir fe IS a f {S Im if [2s 
Fir qs tm 2:]3herids of London fworn, S [mje f {28]St. Simon and Jung, 

Sim [t 2, t. Mickagx, Hare-hunting comes||m{t lw S fac 

mic lw «J3t Jerom, [in and lalts ill the End t fw [th m | 3¢ 

{ot Feb. |] with lf t ‘31 


ee 


The NEW, FULL, and QUARTER MOONS, 


The NEW, FULL, and QUARTER MOONS, 


SYN f Foyk fi QIN |b ye ji ® NF Q)) N Nit YF 
aM | QM QIeIMiQiMig|§ 5M u}Q{M 
2] @ > Pot |e lelofe | Se} > |~o le Ve 9)» {O| 
23 [1 3rf 8 [164-7 1624 1 G TH az 10] 15} 25 
ty t= | 20} 27 | § | Bil s'rgfzof28 2Hiz 290] 7} 14 
31 30] 8 J 15 [23 9 24) 2frofi zip as 3 3I1 30 17/25 

4 20 | 27 S$ tA froye4 223i Gltrodl 7 22 [29]! allio Ol tg | 
S] Of 37 | zh) 2driil 2 aor } ef 8 

6] 28 5 {13 21 ft2 6 3 
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PERPETUAL TIME-TABLES: 


Or General RULES for Curonococistrs, tisrortans, &c. 


NOVEMBER xxx Days. DECEMBER xxxi Days. 


ClFixed Fealts 


» Remarkable Days, &o 


a 


S O) Fixed Fealts, Remariable Days, &¢. 

G|F Dic j8 A 4 according to New Stile. foi A Heel pe ee cod S according to New Stile, 

hlf Sim{t lw] r/ActSainrs. D.br.; 18. F.e.6 au. ff mt jw [th |f | 1]Day Break 5 44. “Twilight ends 6 6. 
f if mft {w {th} 2l/Arn Sours. Sunr. 7 13. f. 4 47. |]§ t lw [thlf Hf | 2\Sunrifes 7 57, fets 4 3. 

ris te jw [th/f | 3lAll Souls College Election. m w th f c S] 3 

3 |m with [fF {C | 4)K.Wrrx. born. Sun f.of Cl. 16m 135. j]¢ thif ff |S Jm] 4|Barbary. Sun faft of Cl. om 6s. 
m {¢ thif {f IS {| s[Powner-Pror, 1605, 0.8. withif if IS imit | 5 

t lw ¢ if |S Im} @lLeonard. Michaelmas Term begins. |{th jf jf |S Jmjt fw 6| Nicholas. 

w {th (4S [mile | 7/Pr. Heary-Frederic b. 1745. f if |S Jmfe Jw [tht 7 

ch ff S fm {t jw] 8 f |S |mfe fw {eh }f | 8{Concept. B. V. Me 

f if mit fw jth] 9/K.Ge.b.1683.N.S. Ld. Mayor’sday,|{S jm jt [w |th/F Hf | 9 

¢ 4s ¢ iw ith|f [rolk, Geo. II. Birth-day kept. [Lond.|/m |t fw [chjf jf |S fro - 

3 fm with {f if [iilSt. Martiz, B. & Conf. t |w thif jf 1S |mjii|Day Br. 5 59., Tw. ends 6 1, 
mit th{f |f |S [rziD. br. 5 33. T.e.6 27. Sunr. 7 30.|Jw jth jf Jf |S jm je |r2jSun rifes 8 5, fets 3 55. 

tlw f if |S jm |13|Britius B. [f 4 29.J/th f jf {S jm fe fw ]i3iLucy, 

w|thif le |S [mt [14!Sun faft of Clocks r5m 115. f ff |S jm ft [w fthfr4|Sun faft of Clocks 4m 345. 

chif It |S Imjt {w]rs{Machutus B. f |S [mit jw [eh [f fig 

f£ If [S Ime [w |th]16 S Im |e fw [th|f {f {16/0 Sapientia. 

c{S im{t jw {th/f fr7/Hugh, B. Linc. Anniverfary of Q,|{m |[t |w jth{f |€ |S [17]Oxford and Cambridge Terms end. 
S lmie |wfehyf jf j18 [Elizabeth’s Proch. igs8.fft fw [eh|f /£ [S jm [18}Princefs Loui/a, Q. of Denm. b, 1724, 
mle fw fechif jC 1S fro wi{th/f {f |S Jm]t [io 
de |wfth lf {f |S jm {zol/Edmand, K. & M. th |F jf {S fm jt Jw f2o}Sun in kf 10/on 21 D. Noon, 1756, 
wieh{f {fC |S [mje j21/D.b.5 44. T.e. 616. Sunt. 7 45. f/f |€ |S fm je jw fthj2r/St. Tuomas. Shorteft Day. 

ch{f {ft |S |m|t {w |22}Cecilia, Old Martinmas-day. [4 14.||¢ (S |mjt |w |th|f f2zjSun rifes 8 7, fets 3 53. 

Ff it 1S fmt {w [th{23{St. Clement. Sun in @ 41/0n 22 D.{S |m |e Jw ith {f /f |23)Sun and Clocks together. 

¢ {S lm Je tw jth |f [24/Sun fat of Cl. 12m 46s.[Noon,1756.{]m je jw [thjF jf S |z4]Sun flow of Clocks 26s. 

gs lmit jwith|f |f [2s\Catherine. Pr. Will.-Henry-Fred.|jt |v jeh|f jf {S jm JzslCuristmas-pay. 4th Quarter-day, 
m{t jw fthjF jt |S |26 [b. 1743. ]}w [th JF Jf |S [mje ]26|/Se. Srepuen. 

i w jth f |t |S [ml27 th jf {f JS Jm je jw f27|Se. Joun the Evanceuisr. 

w ith f 1 [S |m/t {28/Michaelmas Term ends. f if (5 Imit fw {th]28{Hory Innocents. 

thif 'f 1S Imyt jw {29 ( {S jm ft [with |F }29 

f {f S Ime jw ith|30St. AypRew. Anniv. Meet.Roy.Soc,|}S |m/t Jw [thf /f [30]/Sun flow of Clocks 3m 235. 

\ | [Princefs Dow. of Wales b.1719 || m it [iw fthif jf JS [31|Silvefter, B. of Rome. 


The NEW, FULL, and QUARTER MOONS. The NEW, FULL, and QUARTER MOONS, 


NjF UF N{F [F JL I] © 
MIQIM/Qy 3 MIQ\iM/Q]] 2 M | Q | M/Q 
opr jo; cy se el ole] S\-e-| Po (a 
r4]22z}2z9, 7}/13 14]21|28} 6|f13 8 | 16 | 23 | 30 
gjirtr8) 26} 14 3{tr]s8i26}i14 || 27 5 | t2 | 20 
22/30) S]rsfirs; 2zi29] 7iisilisil 15 | 23 | 30] 8 
r2l1g/26] 4]/16 11]19|26] 4]}16 5 | 12 |} 20 | 27 
30) Bfrsf2ziir7 29] Yirajz2i}17||/ 23 [x gol o | 16 
vol27] 4frzf18 18/26] 4frrfi 18} 13 | 21 | 23] 6 
T9| lig 131] 9 L 16 J 24 


See our SOLAR EPHEMERIS further on. 
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RULES fr the STARS. 


RIGHT ASCENSION wd DECLINATION f STARS, 


Lo determine the right Afeenfion of any Star from the given right Afcenfion of any other Star. 

SAY, as the Time marked by a Clock, going uniformly, whether regulated or not, during the Interval of a Star’s Revolution, is to 360°, 
fois the Time marked by the fame Clock, between the Paffage of that and any other Star, through the Meridian, to their Difttrence of Right 
Afcenfion. : 

To determine the Right Afcenficn of any particular Star ? 

RULE. When the Sun is near the Egurzox, where its Change in Declination is fruiftef, obferve its Meridian Height “or Declination fore 
Day at Noon, And by the Methed of correfponding Altitudes, or otherwife, obferve the Difference in R. A. between the chofen Star and the 
Sun, at the fame Inftant of Noon. When the Sun has pafled the following So/fficc, and is returned nearly to the fame Parclfe’, obferve, for 
three or four Days together, its Meridian Altitudes, and its Difference in R. A. with the fame Star, for determining, from thefe Obferva- 
tions, when the Sun comesinto the fame Parallel, as in the firft Obfervatior,, andthe Difference of R. A. for the fame Infant. 

This Methed gives two Inftants when the Sun was at equal Diftances from the fame Tropic ; becaufz, at equal Diftances, on either Side a 
Tropic, the Declinations are equal, as are likewife the correfponding Arcs of the Equator. 

The Difference of R.A, anfwering to thefe two Inftants, will give (the Star being fixed) the Arc of the Equator, or Sun's Motion inR, A. 
in the Interv-a/ of ihefe two Inftants. 

The Solffitial Colure therefore bifeéts that Are, the Complement of Halfwhich will ke the Sun’s truc R.A. at the firft Obfervations 

The Sun’s R. A, being thus determined, the R. A. of the Star is likewife determined by the obferved Difference. 

Merid. Alt. © Dif. R. A. bet. © & 
at Noon. Procyon, at Noon, 
o ot uw o fa“ 
EXAMPLE. 1745, Aprilg. « « « 46 58 41 97 52 10 Eaft 
Sept. Gs 6 «6 «© 47 29 32 53 39 29 Wet 


Joe 6 6 47 7 fF 54 33 36 Wel 
3 Welt 


& .. 44 24 55 27 4 
Interpolating thefe Obfervations, it appears that if the Suz had been in the Meridian Sept, 74 8h som P, M. he would have had equal Al- 
titude, with his Altitude on pri/ 4th at Noon, preceeding 3 wiz. ‘ . . ° . . . ‘ 46° 58 ails 
The Difference between his R. A. and that of the Star, hadbeen . . 54 53 39 Welt 
Therefore, from April 4, to September 74 84 som Evening, the Sun had runthrough, in R. A. o 6 6 «6882 45 49 
Whence, on April 44 Noon, Sun's Diftance in R. A. from the Tropic of 95 was . - 776 22 54h 
AndhadR. A. fw 4 x s 
The Star being to the Ea? - . on 2 io 


a ne a 


The Star Procyonhad R.A, required « « «© Sum . 4 x110 20/ 15“E 
USES of te RIGHT ASCENSION and DECLINATION oO the STARS, 


1. To find the Longitude and Latitude of thofe Stars. 

2, To fhew the Order in diurnal Revolution, and the Intervals of Time they take in fucceeding each other in their Pafjage through the Meridian. 

3» To compute at what Time cach Star pafjis the Meridian, Thus, Take the Difference between the Star’s R. A, and the R. A. of the Sun, 
for the Noon of the given Day, reduce this Difference to Time, by Tad. p. 28, which will be nearly the Interval of ‘Time from Noon to Noon 
of the Star’s Paffage through the Meridian, 

The above Conpuration gives the Time of the Paffage but nearly ; becaufe neither the Sun or Star are fuppofed to have any Motion in R.A. 

But, tofind the correé? Time, compute the Sun and Star’s R. A. for the Time already found, and their Difference, reduced to Time, will 
give the corref@ Inftant of the Star’s pafling the Meridian. 

EXAMPLE. Suppofe the R. A. of Mars, on a given Day at Noon be 1120 18/, and the R. A. of the Sun 183° 42’, the Difference 71° 24! 
reduced toTime ts 42 45™ 363, Now Mars dering eaffwward e the Sun, muf} pafs the Meridian about 4h 4.5m 368 before Noon, that is, 7% 14 248 
tn the Mornings 

° - on 
The R.A. of Mars for that Time is . 3 . Wiz 13 «12 
The R. A. of the Sun for that Time is . . + 1383 30 10 
The Difference . . ° 71 16 58 
Reduced to Time, isthe Inflant of the Paffage of Mars through the Meridian + « + qh y4m 28 required. 

This Computation is plainly the Reverfe of the former, in finding the R. A. of the Stars by obferving their Paflages over the ALersdiatre 

By the above Computation, the Times marked by a C/ock may be proved, 

For, obferving at what Inflant any Star, whofe R. A. isknown, pafles the Meridiaw, that Inflant being compared with the orber, found by 
Computation, will thew whether the Clock agrees with true'Time, or what it differs from it. 

Latin Ule of the R, A, and Declination of Stars is, To find the Diflance of any Star from the Meridian of a Place at a given Time, Or 
which is the fame, 

To find the Angle at the Pol, formed by the Meridian of a Place and the Circle of Declination paffing through the Star. 

METHOD, Reduce the Interval of Time betaveen Noon and the given Inflant, into Degrees, by Tab, po 28, add them to the Sun's Ru hy at that 
Inflant 5 and from the Sum fubtraé? tbe Star's R. A : 

N. B. When the faid Sum is lefa than the Star's R. A. add to it 360% 


RULES fr SUN ad STARS. 


FROM Two of thefe Tuner Tarnas, the Poles Hzraut, Sun or Sran’sDecrination, and Maidian AtTiTUDE (fignified 

by P,D, M,. and their Complements by fy d, and m, refpeétively) being given to finda ‘Tair, by Addition and Subtraction, only. 
eA A NN NL SE ST AEF AS RE STC CE OEO SRSA EEO AD ACT I ED AE RG AC SIP Ag 8S SIE ATO GIS SPER LRP IL ES TIED GEE RIANA ATEN OE OL A 
EXAMPLE 
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RULES for SUN and STA-RS., 


EXAMPLE IL 


The Meridian Altitude of the Sun or a Star, and the Pole’s Elevation being given, to find the Sun or Star's Declination ? 
Tine elevated Pole, and Meridian Altitude, on THE SAME SIDE OF THE MERIDIAN, 
Pole’. Height greater than the Meridian Altitude. 

Case 1. The Sum of the Complement of the Pole’s Height and Meridian saltitude will be the Sun or Star's Declination, fought, of the fame 
Name with thar of the Pole. 

Or, p+ Ms) Let the Pole's Height be 500 N. and Meridian Altitude 30°. Then, 40° -+ 30° == 709, the Star’s Declination N, 
required. 

N B. The Difference of the Pole’s Height and Meridian Altitude in this Cafe being added to the Pole’s Heizht will give the Meridian Altitude a- 
boue the Pole, as in 2d Cafe, viz. 50° — 30° == 20° 3 ++ 50 == 70° Altitude above the Pole. 

Pole’s Height /cfs than the Meridian Altitude. 

Case 2. The Sum of the Complement of the Meridian Altitude and the Pole’s Height (being the Reverfe of the former Cafe) euil// be the Sun or 
Star's Declination of the fame Name with that of the Poles 

Or, m+ PaeD. Ler the Poles Height be 20° N. and Meridian Altitude 40°. Then 50° -f- 20° == 70°, the Star's Declination N, 
required. ‘ 

‘N, B. The Difference of the Pole’s Height and Meridian Altitude in this Cafe being fubtra&ed from the Pole's Height gives tke Meridian Altitude 
below the Pole, asin rft Cafe, viz. go? — 209 == 20°) =And 209 — 209 = 0° Altitude beneath the Pole. 

The clevated Pole and Meridian Altitude, on conTRARY Sipxes oF THE MERIDIAN. 
The Height of the Equator greater than the Meridian Altitude. 

Case 3. Subtrad the Meridian Altitude from the Equator’s Height, and the Remainder will be the Sum or Star’s Deetination, with a con- 

trary Name to that of the Pole. 
: Or, p—M=D. Let the Pole’s Height be 70° N.and Meridian Alt. 15°. Then, 20° — 15° == 5°, the Sun or Star’s Declination S, 
required, 

2 The Height of the Equator /e/s than the Meridian Altitude. 

Case 4. Subtrad the Equator’s Height from ibe Meridian Altitude (being the Reverfe of the former Cafe) and rhe Remainder quill be the De- 
clination of like Name with that of the Pole. 

Or, M—p=D. Let the Pole’s Height be 50° N. and Meridian Altitud: 50°. Then, 50° — 40° == 10°, the Sun or Star’s Declination, 
N. required, . 


EXAMPLE Tf, 
The Pole’s Height and Sun or Star's Declination being given to find the Sun or Star’s Meridian thitude ? 
The Pole's Elevation ard Star's Declination, oF THE SAME NAME, 

Case x. Add the Declination to the Equatcr’s Height, and if the Sum be lefs than 90°, it will be the Meridian Altitude fought, on the contrary 
Stde of the Meridian to that of the elewated Pole. For by Tranfpofition of Cafe 4. Exam, I. 

D++p=M. Ler the Pole’s Height be 50° N. and Declination & 10° N, Then, 1° A 40° == 50°, the Meridian Altitude, S. required. 

Case 2. When the jaid Sum excecds 90°, tts Supplement to 118° will be the Meridian wiltituds, fiught, é-tiwen the Zenith and Pole. Or 
‘by ‘Tranfpofition of Cafe 2, Exam. I. 

D—P =m. Let the Pole's Height be 20° N. and Star's Declination 70° N, 70° —20°.== 50° Comp. Merid, Alt. and ,0° Meridian Al- 
titude N. fought, above the Pole. 

Alfo, 70% Equator’s Height -- 70° 2's Declination = ae 

180 
: Supplement, the Merid, Alt. 40° N. as before, 

Case 3. The Height of the Equator fubtracted fiom the Declination of the Sun cr Star will give the Meridian Altitude on the fame Side of tl 
Meridian with the Pole, by Tranfpofition of Cafe x. Exam. I. . 

Thatis,s D—po=M. Let the Pole’s Height be-60° N. and Declination 40°. Then, 40° — 30° == 10°, The Meridian Altitude N. re- 
quired, below the Pole. ae ; : 

Univerfally, when the Declination 3s of the fame Name with the Pole. The Com, of Declination (or Diftance from Pole) beims fubtrac ed (f| 
poflible) from the Pole’s Height will give the Meridian Ai itude below the Poh 5 and being added to the Lote’ Altitude will give tie Meridian 
Altitude abive the Pule if under 90°. 

When the Sum of the Comp. of Declination and Pole’s Height exceed go°, then the Supplement to 1899 will be the Meridian Altity ‘c on 
the contrary Side of the Metidan to that of the Pole. 

Tbus, inCafe 1, loregoing, 86° 4's Diftance from Pole =f- 50° N. the Pole’s Height = 130°, whofe Surplement is 50° S, the Meridion 
Altitude, as before. 

In Cafe 2. 20° &'s Diftance from Pole + 20° Pole’s Height N. == 40°, Meridian Altitude N. above the Pol, as before, 

In Lafe 4. 50° >&'s Dittance from Pole from 60° fole’s Height N. remains 10°, Meridian Altitude, de/oww the Pole, as before, 

The Pole’. Elevation and Sun or Star's Declination, NAVING DIFFErkNT NAMES, 

Case 4. Subtrad the Declination from the Leight of the Equater and the Remainder will be the Meridian Altitude, of a contrary Name to thac . 
the Pok, by Tranfpofition ot Cale 3. Exam. J. 

pomDaeM. Let the Pol’s Height be 70° N. and o's Declination 5°. Then, 20° — 5° == 15° Meridian Altitude S, required, 


EXAMPLE HI Parricuranny userut IN NAVIGATION, 


THE Srar's or Sun's Declination and Meridian Altitude being given for fome one Place of the Earth, .to finel the Elevation of the Pole at 

that Place. 
When the Meridian Altitude is between the Pol: and Vorfaen, and DechINATION OF THE SAME NAME WITH THE Por re 

Canes. ddd the Complement f Declination to the Meridian lhitude, and the Sum will be the Heighe of the Pol. 

Or, de Mae PL har the Meridian dititude 30° and Declination O° N, Then, 20° + 300 == 4° %, the Fleight of the Pole required, ot 
D~M=p, by Cafe t Exam. 1, Or 70° — 30° = 40° Comp, Pole, whence gc? Pole’s Height, Ny as befiue. 

When the Meridian Altitude is beraecen the L'ole and Zenith, 3 

Case 2. Subtratd the Comp. of Declination (or Diflance from Pole) from the Meridian Altitude, and the Remainder auill be tbe Pole's Heteht. 


ad NAVIGATOR. ror 


RULES fr SUN and STARS. 


Or, M—d==P. Let the Merid'an Altiende be 40° and ¥°s Declination 70° N. Then, 40° — 20° = 20°, the Pole’s Height N. re- 

quired, Or D—m=P, by Tranfpofition of Cafe2, Exam.I. Or 70° — g0° == 20°, Pole’s Height N. as before. 
When the Meridian Altitude and the Pole, are on contrary Sides of the Meridian, 

Case 4. Subtrall the Declination from the Altitude, and the Remainder is the Height of the Equator, or Comp. of the Pole's Altitude. 

Or, M—D=mp. Ler Meridian Altitude 50° and y¢°s Declination 10°, Then, 509 = 109 == go° Comp. Latitude, Whence 50° Keight 
Pole, N. required. 
For M—D=¢@. by Tranfpofitionof Cafe 4. Exam. I. 

When the Declination and Pole are of Dirrerent Names, 

Case 4. «dd the Meridian Altitude and "3 Declination, and the Sum will be the Height of the Equator, whofe Com, is the Poles Height. 
M+ D=p. Let the Meridian Altitude be 15° and Star’s Declination 5° S. 
Then, 15° -e 5° == 20°, the Equator’s Altitude, whence 70° Pole’s Height, N. required. 
For M D= p, by Tranfpofition of Cafe 3. Exam. I. : 
&,* The foregoing are all the Cafes that can happen from the different Data of any twoof the three foregoing “rcs of great Circles of the Sphere, viz. 
Poles Heights, Star’sor Sun’s Declination, and Meridran Altitude. 

The other CircumMances of rhe Pofition and Phenomena of the Stars, in refpe® of tbe great Circles of the Sphere, for any particular Place of tle 
Earth, are computed by the Rules of Trigonometry. 

Any TuHree of thefe Five Tuincs being given; the Obliquity of the Ecuirtie, a Star's Right Ascension, DecirnaTion, 
Loneirupe, Lawirupe, the other Two may be determined, ® 

Thefe are practically reduced to the Obliquity of the Ecliptic, the Meafure of Time, and right Afcenfion and Declination of cach Star 3 from whence 
the Longitude and Latitude of a Star are eafily known, 


TABLE of the Apparent Semi-Drametrer of the Sun, Time of his Paffing the Meripran, and his Distance from 
the Eartu, for every roth Day of the Leap-Year, 1756, N.S. By Conmoiffance des Tempse 


JANUARY. FEBRUARY. MARCH. APRIL 
Days| Sem. {T. ot ray : “Sem. lime © Dit Sem. | Time Di Sem, | ‘time © Dift 
Diam. pafiing ve 8 Diam. paffing ras 8 Diam, paffing as 3 Diam. paffing fon 8 


app. © |Meridian. app. @ | Meridian. app. © }Meridian. app. © } Meridian. 


7~* TM. Ss. (SD. Ol} 7 * | M.S. ]8.Ds.Oll_ 7” IM SIS. DS Ol 7 IM. SvjS.Ds.6 
10 | 16 20 2 21 231638 16 16 2 14 21730 16 9 2 10 21886 16 © 29 22083 
20 | 16 319 219 21659 16 14 2 431 21780 16 7 2 9 21952 15 53 2 10 22142 
30} 16 78 2 16 21690 16 32 2 10 21836 16 3 2 3 22016 15 56 212 22197 
Days MAY, JUNE, JULY. AUGUST. 


| te rere AO ene 
tof 15 54 2 14 2225 15 49 217 22349 15 48 218 22365 35 52 2 12 22285 
20] 15 52 215 2228 15 48 2 18 22365 15 49 2 16 22449 15 54 29 22252 
30 | 15 50 2 16 22.320 15 48 2 18 22370 15 50 2 14 22321 15 56 2 10 22105 
Days SEPTEMBER. OCTOBER. NOVEMBER. DECEMBER. 
10 Ts 59 2 9 22137 16 7 210 { 21949 16 14 217 21767 16 19 2 22 | 21652 
zo; 16 2 2 9 22076 16 9 2 12 21885 16 316 219 21718 16 20 2 22 | 21635 
go} 16 3 2 9 241g 16 12 2 14 21829 16 18 220 21685 16 20 2 22 | 21630 
EQUATION of the Sun’s Pace, for every 4 Fulian YEARS. According to Halhy’s Motions. 
January. [Febiuary.{ March. | April. May, June. July. Auguft, |Septemb. |October. [November. | December. 
Days. | =F + + + + + + + + + + + 
14 7H 7 7 a4 | Ta Ta 7 4 a7) 7 7 1 a a7 ear) 

1 I 44. 1 40 ary 47 1 49 Iog1 1 $2 1 53 I 52 1 5r 149 tA? 145 
i 145 1 46 1 48 1 50 ¥ 52 I 53 153 X 52 I 50 1 48 1 46 145 
=. 145 1 47 1 48 1 gi I 52 1 53 ¥ 53 rg! x 50 x 48 1 46 1 44 

EQUATION of the Sun's Puace for every 4 Yulian YEARS. According to De la Caille, 
January, Febtoary | Munch, April. May. June. July. Auguit, {Septemb. [ O€tober. [November. [December, 
is an aa + + + ee + + = + + 
oot toa wu 7 7 7 7 4 7 4 a7) 7 4 7 a Ta a 

1 Foohd 147 247 1 438 4 48 rg! 1 52 I 52 147 r 4s 1 rr x 36 
uu 145 147 147 147 1 50 I §2 1 50 I 53 R45 1 46 145 % 47 
ax 1 46 147 I 50 1 48 1 50 1 52 5% 149 145 I 44 147 145 
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a 

A Solar EPHEMERIS, commencing 1756, and ferving by Means of Equations to the Enp of the prefent 
Cenrury. - 

ST SS Psp Snare 


A TABLE of the Time of the DAY by a regulated CLOCK when it is NOON by the Sun, Shewing the Equation 
of natwal DAYS, and Advance and Retreat of Crocx-Time for the Lrar-YEAR, 


| 


-) FE B. ofCl. Eq. | MARCH] CCl. £q.| APRIL. gc Eq. [ Uo 

£ Quc. (4 + [oO 2. ci] * ©. cl) ei 

Y hms |sfmis]| hm s hom sfs|[m_s 8 

st 5 by : pal 

1 12 14 12 ba jo 21 fiz 12 36) ™2 3 48 13 19 57 J rr 56 47) 5 

2 12 14 19 6}3° 28 J12 12 23 1% 3 3C4,,/19 39 for 7 

3 12 14 25} 130 34 | 12 22 10 1203001 a 19 20 [it 6 

4 12 14 30[ 7430 39 [312 11 56 2 2 Sshig{tg 2 | rs é 
5 12 Tt 34) {30 43 [12 rr qe 122 351i, 18 44 [rr ¢ 5 

6 12 14 38f 4130 47 [12 a7 2 Zz 2 17} 918 26 [xr 56 316) | 

z 12 14 40f 4430 49 [12 11 4 12 2 ch) 1% 9 fur 56 ae Z 

12 14 42 39 5% fiz 10 5 2 1 43 17 52 eo any 17 

9 12 14 43 N30 52 {12 10 42 Iz x 26 ad 1735 Jin 56 4 4 1213 Jit 58 42) 12} 14 51 
To 12 14 44) 1130 53 [12 10 26) ws 136 17:18 1s 56 3 2 12510 Jar 68 s4liot 15 3 
ni 1z2 14 43}#,]30 52 | 12 10 10) : : 3 16 A 46 ae 2 38 1 by : 7 zs s I 2 2 
13/1 12 0 2117116 39 FIR 55 57laa 1z 6 [11 59 30 a 15 39 
r4lr2 12 0 65 1615 [11 55 56) J 12 § Jar 59 4214) 15 55 
Is]12 ri¥s9 51 52 o far 55 56 x}_22_5 | 12 59 55 A 16 4 
16)12 iz 59 36], |r5 45 Jrt 55 57 a| 12 6 | 12* 0 ‘8 16 17 
I7|t Ix 59 23 aa 15 30 Jursgs 5& af 22 7 Jz o 27 3 16 30 
18] 12 rr 6g h4irs 36 im 566 «© wz 9 | 12 © 434f73] 16 43 
Ig|32 1x 58 scf73[x5 gy far 56 2) 3f a2 ax [a2 © 47)t3 16 56 
2o}r mr 58 43 3\t4 5° 1x 56 | 33214 1z Oe 79 
2ilr tr 58 28) ohr4 37 411 56 9 12 18 [3x2 x 13h | 17 22 
aalr ar 58 167714 25 foxx 56 13] 4} x2 22 fae x 26 mt VW 35 
23]12 tr 58 a4 citg 13 [x 56 17 Z 122 12 1 39)03. 17 48 
241 Ir 57 52], ,]14 2 [arr 56 22 6] 22 32 fiz x 52)73 1301 
2st 1157 411,113 50 | rr 56 28 92237 | 22 2 513 18 14 
26]12 1157 3/13 40 J 17 56 34] [12 43 fiz 2 47 3S 26 
2912 It 57 21) [13 30 | rr 56 43] SE rz 50 Jz 2 29 22) 18 38 
28]x Ir 67 12 3 21 jis 56 48 § 1257 J 12 2 qt 18 50 
29] 12 $ . 2 1922 53 J 22 57 3] g[t3 32 [17 56 Ss] of x3 4 fre 2 53/t% 19 2 
zo} 12 d te c 4 73h ae 34 ™ 56 55 gli3 4 Ft a 31 og} 13 1% | 32 nd Slay 79 34 
Zaft 2 O15 aft, rm 57 11! 13 20° ow. Jon 

: Cl. T. advances om} Clock-Time retreats | Clock-Time retreats Clock-Time retreats | Clock-Ti ady 
eng e aoe 338 retreats 2m 68} $m go in this 7™ 18 in this oM 505, advances ym a avira ie 
gm as® in ts months} "in this Month. Month. Month, 245 in this Month. ‘Month. 
4 


(> IN taking the Time of the Day, and Clock-Time-Eguation, out of the above Table, you mutt take out for 1 Day fooner in the Months 
of January, and February, for Leap-Year: For other Months in that Year take out for the Days as they fland, And, for the 3i 2d, and 
3d Wears atter any Leap-Year, you muft take out for 3, 4, and 4 of a Day feoner, in all the Months, re/pedtively, 

EXAMPLES. Requinep the Times by the Clock, when it is Noon by the Sun, January roth, 1760, February 23, 31761, June 2oth, 
1762, and Decernber rsth, 1763, refpeftinely ? ‘ 


Leap-Year, homios ene Year, Noms Com. Year hom os Com. Year, b ms 
Jane 9, 17600 « 6 Ia 7 s9} Feb.23. . 32 313 gr une 2g. . © 32 2 53} December1s5, » . «© a3 55 5 
For 10, 1 Day fooner 4 Day fooner ++ 2 } Day fooner — 6] 4Dayfooner . . . — 22 

Anfwers, required 176%. «613 330 43 1762, - «© 32 2 47 1763.0 2 8 6 6 3d 55 3h 
So for the Ref. 


*,% Compare this fort Method with Fergufon's EQuATION-TABLES, in his Astronomy repeated for three Years after 
Leup-Yeure 


The Days, on whieh the #un’s and Cleck's Time meet, or when the Time by a Sui-Dial, and that by a regulated Clock is the fame, cnee in 
24 Hours, are obferved to be on sipril 15¢b, Sune 16th, Augufi gr/?, and December 24th, one Year with another, Ay S, 
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! 
iF Solar EPHEMERIS, commencing 1756, and ferving by Means of Equations to the Enp of the frefent 


CEenTury. 


A TABLE of the Time of the DAY by a regulated CLOCK when it is NOON by the Sux, Shewing the Equation 
of natural DAYS, and Advance and Retreat of Clock-Time for the LrEar-Year, 


| LUE YO Cl. Eq.) AUG. UCI Eq. OC T. OC. Ea. Ci. Eq. 
© a. cl. |” CViGN i ES Orc’ + 
hm s{s{m sf[hm s]s[m s h_m_s{sf{m_is m 68s 
12 ie 1925 [12 § 44) [21 53 II 49 29 38 5 38 oo 
12 ar 1g 36 Jiz 5§ 40 Mex 49 11 49 IN| 5 20 °° 
12 rg 47 fr2 5 36 421 45 1148 53iiaf 5 2 ox 
a Ny 58 fiz 5 31 e{z2 40 11 43 35) 9] 4 44 o 2 
12 Bos Exe g {12 5 25} (jer 34 ir 48 17/15 4 26 ° 4 
6] 12 20 19 FIZ § Ig! f2r 28 rr 48 wit 9 o 7 
o|x2 bo 28 fr2 5 x2) /l2a 21 Il 47 4a3}ie 3 52 o 13 
alre 9zo 37 frz2 5 s| glex 14 rr 47 2717-1 3 3 © 16 
gl! Deo 46 Jr2 4 57 l= 6 1147 324, 2} 3 21 Oo 22 
roftz glz0 55 ]12 4 48 9(22 57 it 26 57 a 3 6 © 29 
myiz 4 gl22 3 f12 4 39], 0/20 48 IE 46 42 15 2 $1 © 36 
yalr2 2Y 0% [12 4 20], 0/20 38 11 46 27 144 2 36 © 44 
13/32 Wax 13 J12 4 ro}, 20 28 11 46 13} 0) 2 22 © 53 
waltz 6l22 25 [22 + SP ee 11 46 f3 2 9 x 3 
12 6{22 36 fxz 3 56 rt 5 Tl 45 57 4 1 56 1 13 
16/12 21 37 [32 3 441,79 53 1245 351,,) 1 44 125 
rtz 5 33, 3J21 42 [x2 3 g2fec iro 42 1145 24/,3[ 2 33 1 37 
r8/r2 Slax 4x Jx2 3 ro9fi3]19 28 11 45 13] of 1 22 1 50 
Yolr2 4rax gi yr 3 oT 19 15 1I 45 31r0) I12 2 4 
2o}r2 flax 5 Jxz 2 52 429. I 1144 53] °o) F 2 219 
aint2 § 49 RES 33 Jx2 2 331, 18 47 Il 44 44 © 53 2 35 
a2lr2 5 51} 2|22 0 Yx2 2 23)19]18 32 11 44 35) 3] ° 44 2 52 
2gitz2 § 53] [22 2 (12 2 8 a 13.17 Il 44 27 ° 36 3 9 
zalt2 § 55] "122 4 |x2 x s2fiei8 x 11 44 20} 7} 0 29 3 27 
zsjtz_ 5 56 22 5 fxr 36) 117 45 11 44 34} | © 23 3 46 
26]r2 22 5 Jt 1 19} [17 28 11 44 9} o 18 4 5 
29|tz 2m 4fxrz x 2ttr7 x II 44 4 ° 13 425 
28|r2 Naz 4 {12 0 4517116 54 1x 43 59] Jo 8 4 46 
2g|12 22 2 Tr2 3 28] 4416 37 11 43 55| 4} 0 4 5 9 
gojra 3l22 0 [rz 0 30 8 16 19 11 43 53] f° 2 5 29 
i [gyue 22 57 [ixr*59 say t16 x II 43 52 of nae 
; “re, Clock-Time retreats|Clock-Time retreats [Clock-Time retreats Clock-Time ad- Clock-Time advances 
Cl. T. adv, 2m 405, re. 6m i135 in this yom 45 in this 5m 385 in this vances 5™ 525 in 14M 385 in this 
Month, this Month. *flow Month. 


om x25 inthis Month. |* faf. Month. Month, 
N. By The Crock Equation foreach Month of the Year, fhews the Advance or Retreat of the Clock-Time, Govwedting, or beginning its} €caseea~ 
_ | #ra, or Aipocha, from Nov. 2din any Year, one of the Days inthe Year (the other being Fes. 10, May 15, and Fuly 26, N.S.) when the 

* [Sun's wan and true Motion is very nearly alike for 24 Hours. And the Advance or Retreat of Clock Time, from any one Day to any other Day 
in the fame, or following Month, is immediately determined by taking the Difference of the Clock-Eguations for thofe Days, from the above 


Tables 
EXAMPLE I, To find the Retreat of Clock-Tinty from Sept. 1, to O&. 19 (a Leap-Year,) following ? 
m 8 


i For Sept. 3. « « © Clock-Time Equation. t 15 42 


; Ot I, 6 « ° ° . . 5 38 
Dif, . 10 Retreat, as at the Rottom of September required, 
EXAMPLE IY, To find the Advance of Clock-Time, from 4th July, to 29th of tha fame Month follewing, 
Clock-'Time homo s hom 
July ath, 2D. fooner 2.12 3 40 For ath July ED. fooner 19 49 
July zgth, 3 D.fooner 242 5 54 2gth Ditto, D.fooner 22 g 
Dif, 2 34 advance, as by the Clock Equation. Dif. 2 44 advance, required. 


h mis 
Nv. Againt Novead, . 4 fMlands sr 43° 51 Clock-Time, when 12 by the Sun. 
32 


Dif. —~16 93 With which conneéting the Clock Equation, and you will have the Equation of 
Suppofe for Aug, 6. a Leap-Years 2. -kar 28 {Time for that natural Day, 


+5 19 Equation of Time, which added to 12, Hours, 
Makes x2h sm ygs the fume Clock-‘Vime, as by ‘Tab, when it is Noon by the Sun, 


$a sor the Ref. 
reer nr a aa a mnie 
LA 


Ce 
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OG ec Es rr 
A Solar EP HEME RIS, commencing 1756, and ferving by Means of Equations to the Enp of the prefent 
CEenTURY. 


‘FEBRUARY. 


JANUARY. 
Q’s Pl s.] Dif. |Q’s Dec. 5. 
; is 


© Place ‘eel Dif. {O's Dee. = Dif, iS R. Afe.{ Dif. 
WANT ars rs 


Days} o 7 7 wo 7 4 oo. 7 7 @ || Days}“o 7) 7 wl ot @ oF {ta 
rfaur 38 7 22 58 22 282 39 12 | 66 1 [313 10 41 | ¢ 16 53 35 315 39 Itl¢ ‘ 
2 | 12 39 17 e - 22 52 48| 4+ 34 283 45 211 66 : 2| 14 11 30 ee is 16.36 6 316 40 0 be 49 
3 1.13 40 28 61 10 22 46 46 6 28 284 51 2 65 55 3) ts 12 IS 7 go 4 16 18 2x 317 49 37/65 “ 
+ | 14 48 38 61 10| 22 4° 18 6 56 285 57 19 65 50 4)16 313 4] 6 44 16 o 18 318 qi 2 boas 
5 | 15 42.48 | 6, rol 22.3322) 4 22 287, 3 91 65 44 5} 47313 48 | 60 45f_ 15 4% 59 319 47 1516, 3 
6 | 16 43 538 6x 22 26 0 288 8 53 65 36 6 | 18 14 35 fF Go gal 15 23 23 320 41 16 59 4 
711745 71 6 a 22 18 12 Z ‘ 289 14 29 65 29 743915 33 | 69 qx] 15 4 32 32147 5/25 aa 
8] 18 46 17 | 6, g| 22 9 57 $ 42|79° 19 53 65 20 3} 2035 54] 66 gol 14 45 26 322 40 41) e0 2, 
9] 19 47 26 61 9 22 I 15 9 6792 25 18 63 9 9 | 21 16 341 6G 38 4 7 5 323 40 § 59 33 
ro | 20 48 25 | 6, §j_2% 52.9 oes 292 30 27 162 3 ro | 22:17 12 4 66 3714 30 324 39 18100 3 
11 [214943 | 6, g| 24 42 37 | 9 gg|293 35 3°] Gy saj| 72 | 23 17 49 | 60 35] 73 46 41 325 38 20/.5 

y2 f 22 50 51 | ¢, y 22 32 391 46 33 294% 40 22 64 42 x2 } 24 18 24 | 65 33 13 26 39 426.37 7 33 97 

13.123 51 53} 6, 6G) 21 22 2 10 46 29545 41 64 33 13125 38 57 | 6G 3a] 73 6 23 327 35 44125 2f 

14/2453 4 | 6, azar 30] 19 #21296 49 371 64 23 || 4 | 2 19 29 | 60 jo] 72 45 St 328 34 10]. 7 
rs | a4 54 9 | 6, 7 21 9038 as 36/722 54.0 64 33 15 | 27 19 59 | 6G 29/22 25 13 329 32 25 33 4 
16 126 55 14 | ¢, 20 48 a 3/298 58 13 64 1 16 | 28 20 284 6, 45) 12 4 21 330 30 32/ 
a7 | 27 50 138 | 3, 4 20 36 441 3, 25/309 2 141 62 wy 17 | 29 20 55 | Go ae} 1! 43 17 332 28 2742! 55 
18 | 28 57 2 bt nf 72 24 22 1246 jor 6 5§ & 25 13 | ¥€ 21 20 | gg aa 1422 2 332 26 Ti} 97 Bu 
19 {29 58 24 6t 3] 20 x 36 1357 302 9 45 63 28 19 121 43 | 65 25] 12 © 37 333 23 45 = 2 

2 ee 2 = fy ‘130 2 2 3 ° e * 

ee a ore RE tree arc eed | ere cecacre ee aaa 

2 2 7 2 6 2 225 | 60 18 4, 05 3 ait 

az | 3 127] 9% “lag 31 5 | 73 S2]305 19 32. G3 ofl 22] 4 22 43 Go 1p} 9 55 22 330 15 26/57 | 

23 4 226) 6 ae 19 16 50 ig ae 306 22 24 | 6O 41 23 523 O | > x.] 9 33 16 337 12 21 36 rt 

24) § 324] 65 gel 19 2 75 | 4 55/397 25 5] 62 30}] 24 6 23 15 | Go 13] QEE 3 338 9 7126 45 

25 128 4.27! Go S7 ne ae. 16 15°13 aoeaa7 27_35 | 62 16 <2 oe 23 28 6o a 48 42 339_ 5 44156 2 

= Z § 49 12 32 3 54309 29 5t 7 23 40 Bo 14 349 2 12 2 
2 $ 6415 ae 5°) 18 16 26 321310 31 55 be 41) 2714 9 23 50 e 3 8 3 39 312 58 33 6 i 

28 9 710) 6) St 18 0 28 a 3 311 33.47 | oy 40 28 1 19 73 68 7 Or 28 aa ct 46 y 

2910 8 §] 6 3h 17 44 32 16 332 35 27 | 6, 23 (ce In Leap-Yar, take out tora Day fooner, sor fan, ans live 
30 | rr 8 58] Co 33] 17 27 39 | 36 $4[323 36 55 | Gx 14|] Only: — Xs. Leo. Loe 
31 | 12 9 50 5°] 17 10 46 314 33 9 1°) Years after J sh 43 55 Jrefpedlively 7 2423 | 615% 

For 2 p¢Lp-Yr. take pri 37 50 eforall 24846 | 3145 

‘ c 37 S' t 
; 3 Sout for 17 26 45 }$ Months. 37269 | 1385 _ 
fooner. for Dif. for Dif. 

Davs] x T MARCH. Days] yy | APRIL. 
rT 7 6 a2 46 | 34% 52 5° ng 2 | TE IT 45 Joy os 
2 6 55 20 [2” 4° | 343 46 47/53 37 a ae gg | 2% 6 97 [3 G5 
3 633-9 (p28 | 344 a2 36/32 09 - 33 0 52 [21 38 

2423 5 | 20e 38 20155 44 22 53 2 [st 33 
4 6 9 2 123 13 | 345 3° 29155 36 22 gs [23 55 3% [54 go 
5 5.45 49 153 39 34033 56\e2 31 ha 48 JEL SOIT ca a3 
6 5 22 30}, 347 29 27}. 9 a2 90 | 15 44 54 Ion 46 
7 4 59 13 173 27 | 348 24 50 ee pe og | 18 39°40 tea a 
8 435 48 [53 25 | 349 2° S153 ra aa a7 | 22 3% 3% [sa Su 
9 5 as] tt 19 3 sr | 380 15 2212 g areas 18 29 25 5H 8? 
x 330 135 jo [3.48 48 [23 35 | 35t 22 30/55 21 gg [22 SER Iss 

Eas 5 pau 2 a 2 

rif 21 23 16 325 15 352 5 44 2 a 20 19 221. & 
32 | 22 23 J 37 3 3 1 38 ee 3 353.02 a f o. me 21 14 28 z y 
13 | 23.22 44 [39 73] 2 38 (of.3 So | 353 55 22] 54 ta ma a4. | 22 9 39 155 15 
14] 24 22 2 a 38 2 if 20 $2 25 | 354 50 30 54 48 3 Se 230455 35 ul 

Pole fa Eaten 36 250 30 Io 2 35544 58 54 43 | $ zr 4 Ea ease bay) 
16 | 260 21 39 f, 126 57 |,4 4. | 356 39 41 ; 2 Bet §5 43 Jos 32 
17 | 27 24 13 [59 34 xg 14 [23 43 | 957 34 22/88 30 4 wo sg | 25 84 15 [35 35 
18 | 2S 20 46 459 33 © 39 33 4, 358 25 59 5+ 37 8 a Be 26 46 51 4 
Iq ] 29 209 16 : 34 34 29 47 57 a ; vo 20) 22 4% 38 ag 3 
20 wig 4a a a0 rs Ae had a a5 28 38 3° 58 57 
24 1 Iy 10 38 ro 8 | 24 3427146 2 
2m 2 13 34 BA er in 55 39 39 29 [og 1 
73] 3.17 56 Sq 28 19 43 | 3! 16 49 166 18 
24 4 17:16 aie 1) 30 32 22 53 56 27 
Be ee 16 34 54.2 2 a 1125 2) N19 18 3319 B58) 66 31 
40 5 O15 49 5 20 f 6 3635 |. 1344 44 te a | BE ES 58 [oy 
nt 81415 Sd a8 25 8 32 39 [le g | Tt 24 37 |y8 4g 39 9 7! 1 eG oy 
2y | 9 13 24 38 aa} 9 30.48 [52 QB] rear te fg a3 | 37 6 IB ley 
go f 10 1a gr | 3! ‘ | he 30 | 10 28 56 ]° 1} $9 35 38 3 10 
gr pore rr 3G 17 426 11 yo 17 sg fot 3° Eee ee 

WER. The Dit, tora Day preceding any Month-day of Leap-year being, 9d by 924.23 5 24846 5 572095 will give the Quantity to be eG 

fromor added to the Leap-year Quantity, for ‘Phat ta the fame Month-day, 1, 2) 3 Vis. alter Leapeyeary refpedtively. Or 6158 3 ny 

1486, being vefpectively added to the Lo, hops. of DIM, fora Day preceding the Month-day of Leap-year will give the Lio. Loy, of a Quantity 

to be fubd, fr, or added to the Leap-year Quantity for the Quant, for the fume Month-day 1, 2, 9 Years after Leap-yeary refpedctivel y« 


oe Examples farther ony and Equations for 4 Vans frovmard uf the Haratiticc, or Paes, for any pecin Var a 
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A Solar EPHEMERIS, commencing 1756, and ferving by Means of Equations to the Enp of the prefent 
Century. 


MAY. ; JUNE 


©’s Dec. N, ) 


Deel NL De 
©’s Dee. Noite O’sk. Alc.) Dif 
of & 


7 o 4 wht «w o or @ \y 


2 22% 6 2 
15 35 34 {17 5¢ | 33 99 33 |57 39 23 fo. 18 3] 8 45 | 73 32 25 lor 
5 35 33 17 35 39 57 5 57 28 . 7 21 Gr 
15 53 8 4° 55 20 22 25 211 6 ag | 71 45 23 [6 
16 10 28 Hed 20 41 52 55 Z oh es 22 32 19 6 o 7247 3 bt 
16.27 33.116 4 |_42 50 39 [37 44 po p22 Bsa |G oe | 7g 28a AP 
8 32 22 © 31 
reg he ax (4942 3 [epg 20 [ia $8 Sl sas | 28 52 2 
17:17 8 [re to | 45 44 4s $98 79 2] 22 56 12 | 572] 56 55 20 
77 ig 8 18 iS 8 62 
5 57 5 45 6 
17 335 |e go | 48 43 3 $e 2 9 yy {73 ETO) 7 oy] 77 56 2n |e? 
17 48 45 Me 40 (47-47 32 3g . x0 1252 O12) 16 | 23_ 5.44 | 4 33] 78 gs 2s [62 
18 6 43 40 7 II) 20 49 16 | 23°09 54 20 0 31 ts 
18 ; to 75 4) 40 38 62 38 45 12 | 23 46 32 7 - 23°13 39 {345} gy 2 dy aN 
18 33.55 12 38 | 50.37 45 [55 53 TH a3 | 22 43 47 pee a ee ee mecca ee Cae “a 
18 4 23 [it O° | 5x 36 47 coo || 14123 47 2 g712 | 23 39 56 | 2 re UES ae ne 
19 23,0 13 a 5235 57_ 29 33 ¥5 1 24 38 17 37 34 23 22 28 nko 84 9 26 62 
19 16 21 53 35 18 16 | 25 35 31 ra’ 23 24 35 2 | 85 11 45 6 
19 29 48 [03 77 | 54 34 44 4 oe 17 | 36 32 45 (37 74 [2g 26 17 | * 42 | 88 1g 73 eae 
19 42 57 113 9 | 55 34 21 45 18) 47 49°59 | 27 yn 123-27 35} 2 53 | 87 16 24 |35 S 
19 85 47 {22 5° 56 34 05 [59 44 1g | 28 27 32 7 12 | 23 28 28 oan | 88 18 47 a 23 
zo 8 16 = 79 57 33 59 22 4 20 | 29 24 24 ah rq {23 28 55 S 4 89 21 10 63 a 
20 20 24 11, 48 58 34 9 Ie, Io Spe Nel a 35 | 67 32 73 <3 5s O22 9° 23 3? |62 22 
20 32 12 |, a7 | 39 34 10 fe 0 17 22 1 47 157 xx | 73 28 3 ° 46 | 9 a8 54 leo oy 
20 43 39 |, 60 34 27 165 3 23 | 235 58 [25 1, | 23 27 50] 9 sx | 92 28 95 [ee OS 
20 54 44 5 | 61 34 50 | 3 24. 313 9 57 12 23 26 39 137 | 23 3° 35 te) 13 
21 5 28 a aa 62 35 22 es ce 25 | 430 27 ioe yy f23.25 21 1 37 | on 92 53 ey 
21 15 50 63 36 2 5 7 32°: 2323 27, 95 35 9 
ar 23 31 |? | 64 36 «3 fo48 tl a7] 8 443 yor 23 30 372 soe 473 jen tt 
2135 28 | 9 37 | 65 37 44 foo 53 fl a8] 7 7 55 's7 12 | 2327 461 3 3° | 97 39 35 [62 
21 44 44 H 38 44 |e, 7 2 Z 59 5S i59 yo | 23 314 31 3 38 | 98 42 43 [ee 
21 53 37 |g te 67 39 51 Ter y 30} 8 56 35 23 1¢ 53 99 43 48 | 
22 2 8 3 84x 5 4 | 


100 45 49 
IOI 47 46 
102 49 41 


17 54 44 
17 39 15 

57 29 |) 

= 7 23 32 

37 3° 117-7 30 

16 51 32 


132 55 55 
ro 29 | 332 34 3 
16 “7 | 133 52 3 
16 38 | 134 49 51 
16 34 [733_47 32 
16 co} 13945 4 
4 137 42 27 
1723 | 735 39 42]: 
17 34 | 139 36 49 
140 33 4 
I —-_ 
. THT 30 35] 
3 | 142 27 16 
33} U3 23 494" 
18 34 Ybp 20 ry [? 
145 16 29 


TOS 54 53 
100 56 27 


NPRDPN 
PRN DP 


w 
- 

BORN 

“tt me te 


pas 6 6 
n [ar 149 12 36 
26 20 eae 147 8 35]? 
iy 19 26 33 
i2 | 30 19 45 143004 28 
16 | 2° iy 52 | 2 © 4s 


20 a JO $$ 53/22 


fod 


2 ‘ 160 51 sy 
20 1 ; 
19 | 2° 20 Bd 151 46 gol: 
20 36 f 192 43 ofS 
cated 0 go f '%3 57 Io 
22 2 g8 fT 5432 25 
2 155 a7 ag] 
56 157 23 | ig , 3 71156 25 19 
Gano ne s? at is 1 : 52 oes 17 17 
6 40 44 a re: 129° 0 37 a on ae sR ore qa pot: 
7 34 oe oy 26 ie * 129 59 V1 38 25 gf $59 Gory pe 


£39 $7 360 
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A Solar EPHEMERIS, commencing 1756, and ferving by Means of Equations to the Enp of the prefent 
CEenTURY. 


OCTOBER. 


SEPTEM2BER. a aed 
~'s Ph. ip.] Dif. |©’s Dec. NJ Dit. []Q'’sR. Ate. @’sDec.N.j Dit. 
Days]” o 7 4 | fF 7 7 oo 4 o 7 «4 |r ow 
326 47 23 20 187 53 3] og 


4 “ ‘ 


NOVEMBER. 


1 g 20 36 ar 52 |, 160 55 34) oa x is ats : 
2 | se a8 48 [58 22 | 7 a2 33 [LE 59) 16x 49 elt 27 2 2 3 ag (23 27 | 389 a7 7/54 
3, 3117 FA 38 16 7 3 46 [oo 13 ee 33 aa 54 17 2 a8 38 [73 74] 190 gr 48)54 41 
w2:15 1 5°33 2 3 1 23 10 54 
5 [x3 13 36 (53 fo |_6 36 22 FS 3g | 164 92 47/59 37 I] 8 4.59 48 |23 7" |_197 36 34/37 
155 |- 6 13 46], 165 26 58 6 5 22 54 Ip 192 31 24 
g[H EUS | sg esas ia ee sg G05 GS | ae ar eke 
8115 8 39 a5 5 28 33 fo 167 35 11 34° 3 57 |22 53 ‘ 16 28155 
of17 7 4|33 a3] 5 549 [os gr | 288 9 24153 5g Z 6 34 35 2243 | aoe 37 35 )58 
ro | 18 «5 32 |? 442 875 169 3.13 IO 6 5 
. 58 29 2 55 |—— 73453 59 T 7 417 20 197 7 20], 
mr] ty 4 8 Hes go} #22 3 dae sq} 322 57 7053 $7 I a2 739 57 |r 32 | 198 2 53199 33 
cas ay . ss 58 32 3 2 # 23° «3 171 a 4 53 55 13 8 229 fe 32 148 58 32 oe 7 
14 | 21 59.37 [58 34 | 3 40 53 [23,6 | 172 38 57/53 32 |] 34 24-55 lac 90 | 292 2h 35 (33 57 
15 | 22 58 34 |5g 32 |_2 47 43423 1, [273.3% S453 5g ff 25 2.47 Stra 9 é 
are 6 cs 5>.-39 2 242 174 26 45|- 16 9 917 Inn 3 201 46 23 26.3 
ae aa re 2. S41] 3 J 30 53 18 174 20 4c|53 2S 17 9 31 39 {33 s 202 42 37 26 He 
2 58 43 23-20] 336 14 53 5 18 9 53 21 15 “| 2403 39 6 
18] 25 54 97 |73 gs 137 5° }23 22 7 34153 55 2 26 [272 435 | 20, 39 33 
2 8 177 8 2¢ 19 1O it 5° loa 4 35 33)56 3 
19 | 26 53 2 [rg 114 2° 132 53 56 6 35] 2 2 12/59 4 
20 | 27 $1 49 33 48 ost 4 Be 26 |2z3 % 25153 58 22 1030 35 lar 25 =o 3 n3156 5 
21 {| 28 5° 37 Teg go o 27 38 23 26 178 56 23 53 58 21 10 57 5° lay yey 2 9 a 
22 $29 49 2 2 es o 4 32 13 28 179 5° a3 ars 32 a9 ‘ 
[SB S| Sg EE ae eee | ayn 
24 147 33 [os 57 ° # 44 |23 28 182 32 2-54 5 25| 2 
25 | 2 46 20° 38 59 [ 12 }23 28 |—= —|54 7 2 
26 345 9 129 40 ],, 5 133 26 SHeg 9 26} 3 30 25 4 
yo 59 2] 1 53 7 [53 37 | 184 20 43)? 27 | 4 30 27 z 
28 | $4313 52 3| 2 36 34 23 25 | 185 34 57130 a7 |] 28] § 3° 32 Z 
2 3 (59 S| a 186 9 34 Z 29 3° 3 2 
| 7 gras [52 71 3732373 24 | 187 3 3054 7? |] 30 2 3° 43 sos 
31 30 52 7 3 
LO RTT 
> el ERS SR atl ce Ard Nhs AE 
2317 6 32 248 9 33 bs 6 
no i Bie 3 Ss ats 3 
et ea 39: 3? ae ae G52 
220 4 28 5X 25 415 29 
221 4 12/59 +4 252 30 4316 
Bere pada 253 36 17 Pid 7 
223 4 18 bo... 9 254 42 0 ro 43 
Go ar 255 47 51/25 5t 
224 4 39/65 ; 65 58 
225 5 33/60 44 256 53 49162 
17 33 34 |6o ak e889 47 237 59 54\G6 4° 
38 34 er 60 59 Sena 66 12 
227 59/61 10 66 14 
228 8 260 12 20]. 
229 9 34 38 261 18 40 z ma 
a 2 6 } 
230 11 N6r 50 263.31 33\ce 
bo + = 62 ha as 3 
24 37 13 [eo ; 232 FS 5/62 Ss 264 38 4'66 36 
a 233 17 15g. 7 265 44 39°66 ; 
26 38 30 I6, ? 234 19 48160 266 ST 15 66 39 
235 22 29 4 267 $7 Sq 
3 9162 52 269 4 66 41 
28 30 63 I6o 236 25 21 63 - 45 66 43 
ares 270 11 16'¢¢ 


a7 28 26 6 
238 31 43163 38 
239 36 11 

240 38 50 {3 39 
24I 42 4t 64 2 
242 46 43 64.43 


B78 IT SP Gat 
272 24 33146 4o 
273 3 18164 38 
274 7 S866 46 
275 44 32 | 
276 51 Glee St 


2.43 «50 56 q 
aus a5 2t[gt 25 277 57 38leg 38 
7 64 33 279 4 

45 SD 54 64 44 29 66 2 
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ond NAVIGATOR: 


1720, O.S§. according :o Hauiey. 
Yrars, and thereby to find the exact Quancity of tl 
N. RS spark an 


I. CATALOGUES of remarkable Fixep Srars, their Longitudes and Latitudes, 
For comparing with the Cuances of their obferved Puaces, in remote 


heir MoTiox. 


? lucia Stars are gerer ally d finguifhed by brighteft and bright. 
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for the Beginning of the Year 


NB. Following and preceding Shoulder, Thich, 
Signify the Right aud Lett Shoulder, Thigh, 


i $ 
: Names of Stars. Ss Longitude. | Latitude. Names of Stars, Longitude. | Latitude, 
| "| eI A o 6 Wlo vv w 
aoe capac a sae an — ——— 

ae THE | THE | 
Extreme or Peg zfs Wing 2IY =§ 14 50:12 35 12 Northern among the fame 31SU 27 § 40lgr 39 36]N 
‘Ld of sandremeda 2 IS 23 $3.25 qi Laft but 2 in Dragon’s Tail 3, "R 3 28 11/66 2x 4.3]N 
Nevihern inthe Whale’s Belly 3 18 x 47\20 a1 Beginning Gr. Bear’s Tail 2 4 56 25/54. 20 16] N 
Knot of the Fifth: s 3 25 27 3319 5 Seétion Ship’s Deck 2 Ss 
Brighteft in Andromeda’s Girdle 2 26 27 44le5 56 i Bright > in Lyon’s Loins 2 N 
Southern in He 1 of “7. sok YP 4 29 16 of 7 8 8 Southern in Lyon’s Buttock 3 N" 
Northern in fame Flarn 3% » 3 Of $ 28 Laft but x Gr. Bear’s Tail 2 N 
Bright o& Caffiop. Chair 2 11307451 13 Southern in Lyon’s Thigh 3 N 
Bright ¢ 9, above tie Neck 2 3.44 18) 9 57 12 Seétion Ship’s Keel 2 Ss 
‘in Caffionea Preatt, Shedir 2 3.55 21146 35 Lyon’s Tail 1 N 
Fiexuie of Cathop. Ep, : 3.44448 47 35]N Rright & in Ship's Keel . 2 Ss 
Suuthern Footet Andromeda 2 20 qqlz7 46 7 Bri zhteft,bet. Bear’s and Lyon’s Tails] 2 N 
Bought os Whale’s Jaw 2 24 15/12 37 Laft Gr. Bear’s Tail 2 N 
— inthe Kace of Cafliop. 3 2 15146 23 26{N ‘| Bent of Southern Wing, Virgin 3 N 
Head of Afedrya. Algol 2{ Ts 21-2 23 47)N_ | North. following Se€tion Ship’s Keel} 3 s 
Biightett ot Pleiades 3! 2 5 Na 0 35 Preceding in Southern Wing ot Virgin 3 N 
Brivhtett in the Side of Perfeus | 23 £5 4h30 52 South. following Seétion Ship’s Keel] 2 S 
Firftt of Hyades, in Bull's Nofe 3)TL 2 52 34) 5 46 North. in Virg, Wing, Vindematrix 3 N 
Northern Eye of the Bull 3 $327 2 2d of Virgin’s Southern Wing 3 N 
Bull's Southern Eye, .W/dvbaran i 552 « Side, under Virgin’s Girdle 3 271N 
Bright 4 Orion’s Foot, &igel 7] 32 55 «0 Bootes prececing Shoulder 3 13 43 18149 33 of N 
Orion’s Right Shoulder 2 17 2 33 Spike of the Virgin 1 19 56 22] 2 2 ofS 
Goat, Hircus 1 17 56 41 Brighteft between Thighs of Bootes] x 20 18 52/30 57 o|N 
Preceding of brighteft in the Dove | 2 18 16 38 Root of Caroline Oak = [ Aréfurus} 2 28 § 5:72 13 6/S 
Firft of Orion's Girdle x 1S 26 3Sl23 - Bright 4 in Cen aur’sLoins  , 2 28 26 56440 7 20]S 
Northern Horn of the Bull 2 13 38 56) 5 34 Pre.ot hind Knee of Cent. Bor. Crucis Ss 
Middle 3 in Orion’s Girdle 2 39 32 44/24 3. 23 Ancle of fame Foot, Seq. Crucis 6 S 
Following in the fame Girdle 2 20 46 452; > Following in lower Part Cent«s, Foot Oo 5152 49 15/S 
Tip of Bull’s Southern Horn 3] 20 52 55 24 Bright > North. Crown [Pes Crucis 8 20 56lig 21 17{N 
Following the brighteit in the Dove | 2] 22 31 Southern Sc de of Libra 11X40} o 22 s1f{N° 
Laft of the Tail of little Bear, Polar} 2} 24 39 41/66 Brgheft in Centaur’s Breaft S 
Following Shoulder Orion 1 24 50 of16 Northern Scale of Libra N 
Following Shoulder s4uriga, or Driver} 2 26 © 32/27 Bright> Serpent’s Neck , Opbhizcus N 
Fore Foot of preceding Twin 3 29 3% 43} 0 Left Knee, Centaur Ss 
Following in fame Foot, Ca/x 1 oe Sek Right Foot fame ¢ S 
Extremity G. Dog’s Fore Foot 2 3.17 S8hyx 47 Brighteil in lere Hand Ophiuchus, Ved} 3 28 23 15/17 17 15]N 
Foot of the following ‘Twin 2 5 Il 18! 6 47 a4 Middle of 3 in Forehead of Scorpion 2 28 40 5cl a 56 31/8 
Great Dog’s Mouth, Syrtus 1 10 14 0139 32 8 Southern among fame 3 22 s 
Knee of following Twin 3 Tl 4 4c] 2 5 27 Northern in Forchead of Scorp. 2 N 
Rudder of Ship Argus, Canopus 1 Try Ol7s st ¢ Preceding Knee of Ophiuchus | N 
Groin of the following ‘win 3 Ig 30 Scorpion’s Heart, sdntares 1 0/S_ 
Head of preceding Twin, Cuffor 2 16 20 2¢]10 flead of Hercules 3 12 13 47/37 55, N 
* between ‘Lhighs Gr. Dog 2 16 55 Following Knee, Ophiuchus 3 U4 4 28) 7 14. 12]N 
Head of following Twin. Pollux 2 Ig 21 Point of Southern ‘Triangle 2 16 56 27146 5 33/S 
* in G. Dog’s Relly 2 Ty 32 Sole of the Foot, Ophiucous * 17 3° 2] tr 47 38]S 
Litee Dog, Procyon 1 Head of Ophiuchus 3 N 
Tail of Gr. Dog 2 Sting of Scorpion 2 Ss 
Northern Afs 4iSU Following shoulder, Ophiuchus 3 21 25 44127 58 ofN 
Southern Als é 4 448 goto fifth Joint Scorpion’s ‘Tail 2 21 40 1619 36 r5/S 
Notthern of preceding in O Gr, Bear] 2 wreig ol49 40 6[N Buirhtye in Dis oa's Mead 2 24. 0 45/74 58 26]N 
Bnighte(t in Deck of Ship ./reus 2 1441 2458 21 GIS | | Southern Part Bow, Sagittary 2|UP 1 10 33/10 59 54 S| 
Northern of preceding in Gr. Beal 2 15 2y 12'45 6 16{N VY beve Shoulder Sugittary 3 8 28 32! 3 23 3248 
Yhe Lyon's Flead, more Southern 3 16 47 16' 9 41 4{N | Armpit ot Sagittary 3 9 4222] 7 7 55|S 
Hydra’s Heart “| 23.230 22 24 32[S .| Bright > in Harp : I 11 22 13/61 45 31]N 
tk under Ship's Decle a 2 23 20 O84 27 32/5 _ Pollowing in Head, Sapittary 3 Tz 21 44/ 1 29 OIN 
Nouhern of 4, in Lyon's Neck 3 23 38 41 a1 50 43|N |] Peacock’adye ae 19 §4 50 j6 11 0 — 
Southern in the Gime Neck 3 23 59 24 4 50 20N Reahk of the Sguan, 3 27 20 371/49 © 41 
Middle and brightok in fume Neck z 25 40 § 8 47 27/IN I Rright:b of the Eagle 1 27 48 24/29 19 2% 
Lyon's Heat, Regelus 1 25 §6 20 0 26 48,.N Feltowiny of feveral in Goat's Horn 3 29 67 211 6 5S 6 
Lower of the following inf Gr. Read 2 26 31 3547 7 26:N |} Southern in tame Horn 3157 9 B sal 4 47 a7 


Leg, Key 
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I CATALOGUWE of remarkable Stars, continued, according to Hater. 


Names of Starse s Longitude, | Latitude.}S Names of Stars. ES Longitude. | Latitude. | 5 

ie o 4 “fo 7 w|N elo a a ho a | N 

Preceding Wing of Crane 2}or 1 56 35132 50 22]S In Mouth of the Fith, Fomalbaut ise 29 54 O24 4 $4 3] 
Northern Wing of Swan 3 12 22 17164 27 14{N || Tail of the Swan 2/3€ 1 26 32/59 56 371N 
Preceding of 2 in Tail of the Goat 3 17 52 42} 2 31 r8{S In Legof Aquarius, Scheat 3 4 58 49] 8 ar its 
At Setting on of Crane’s Tail 2) . 18 18 53135 22 46]S Head of Hydra ‘| 2 7 §9 Of6q 11 ofS 
Preceding Shoulder Aquarius 3 19 29 23} 8 38 43/N || At the End of the River, Achernar a 11 14 6159 19 40]S 
Following in Tail of Goat 3 19 38 14] 2 32 x9]S Brightett in Head of Phanix 2 1x 30 27/40 34 10/5 
Breaft of the Swan 3 20 57 51157 9 20jN IntheShou. of PegafusWing, Markab, | 2 19 34 13] 19 24 37|N 
Southern Wing of the Swan 13 23 47 52149 26 21)N fia Thigh of Pegafus, Scheat 2 25 27 13/31 8 6{N 
Mouth of Perafus 3) 27 58 32/22 7 x16JN |; Northern of the Whale’s Tail. 3 27 9 O}10 © 4t|S 
Following Shoulder of Aquarius 3 29 27 16410 4o 38j{N 1i Southern of the Whale’s Tail 2 28 38 2'20 46 52] 


tl. CATALOGUE of remarkable Fixep Srars, their R. Ascenstons and Decuinations, forthe Beginning 


of the Year 1756, or immediate Use in Astronomy and Navicarion. From the Coxnoifance des Zemps, 
publifhed, ix France, by Order of the Academy of Sciences there. 


R. Afcen, 


Names of Srars_ and 


Names of Srars and oy gk. Afcen, be R, Afcen.) R. Afcen, 
Macnirupe, accord- 3 ai Time. Equator. MacnitTupDe, accord- eg =) Time. Equator. | Declin. iN 
ing to Buyer. oo pp. celooe # ing to Bayer. SEE s|o 7 Poo? as 

Algenib, Pegasus 3 2 0 © 42} 0 10 Wing ot the Virgin a 6 3]%2 47 §5|192 30 22 12 16 37 y 

Caffiopea’s Breatt & 3] 0 26 44) 6 42 Spike of the Virgin a N13 1g 1211yS 5 35) 9 52 45/5 

Whales Vail B2lo 31 I4l 7 49 2d of the Breaftof G. Bear] ¢ 2113 11 s2/r9o&8 30 34156 32 xSIN 

Cafficpea’s Girdle Y 314 42 3] 10 32 3dof the Br. of Gr. Bear} »_ 2113 35 gol2c4 2S 36150 32 16IN 

Polar Star a 2] 0 43 34) 10 55 Arsturus : a If 2 W4jzrr 8 y5]20 27 SON 

Andromeda’s Girdle 8 2} 0 55 511 13 59 Southern Scale of Ballance] ~ 2)14 35 W239 21 x8fr5 © 43/5 

Ray:’s Ear ¥ 41 139 46] 25 0 Shoulder of little Bear & 214 49 Igl222 55 30175 9 7I|N 

Preceding Horn of Ram. | 8 3} 3 40 47] 25 16 Northern Sca/e of Ballance) & 2\15 1 27225 58 47] 8 27 54S 

Foot of Andromeda. Alam | y 2| x 48 43) 27 15 21141 Brightett of the Crecon # 2l1g 21 47l231 4 45/27 33 QIN 

Following Horn of the Ram] @ 3) 1 53 10] 28 22 Brighteft in Serpent's Neck] # 2[s5 29 481233 4 31] 7 12 37|N 

Jaw of the Wbr/e a al 2 49 42 23 151 3 Northern in Front Scorpicn| ® 2x5 48 39/237 48 s2]19 6 sys 

Head of Medula, Algol # 2) 2 51 315] 43 § 50139 N Scorpion’s Heart, Antares | * 16 t1 501243 37 22 25 52 25 

Brightett of Per fe a2) 3 6 321 46 45 N |} Knee of Serpentarius ¢ 3)16 21 giz4y 56 x6l10 3 5/5. 

Bull's Eye, dlicharan @ 1) 4.23 14} 65 29 12115 59 53)N |] Head of Hercuhks 4 3117 © 441255 52 56/14 41 I5|N 

The Goat, Capella e 3] 4 57 53] 74 49 32145 43 N |{ Head of Serpentarius @ 2117 20 461260 54 16/12 45 29/N 

Orion’s Foot, Rige/ 2 af 5 2 75 42 321 8 30 «3/8 Preceding in H. of Dragen 3/x6 22 slo61 14 gg 52 29 2h\N 

Northern Horn of Bult & 2f 5 10 4) 77 43° 7/28 22 32]N || Shoulder ot Serpentarivs | @ 3/47 28 331262 51 221 4 41 25(N, 

Wek Shoulder of Orion 2 2) § 11 12) 78 0 52} 6 6 2a[N |] Bright. ofthe H. of Dragon] y 3l17 48 6267 45 22151 32 331N 

1ft of Orion's Celt » 21 5 18 42] 79 §3 31 © 30 2!S Southern Bow of Sagittary} f 3/11 § Ola71 eg 4ol34 28 13/5 

2d + 21 5 22 58] So 57 46] x 22 42]S | Brighteft of the Harp, @era} ~ 1118 25 491277 10 12/38 34 15/N 

S215 27 35) 82 7 7p 2 § 32|8 '| Fol. Shoulder of Sagittary) g 3118 37 14/280 1 50l26 34 708 

wdariga’s Shovt ter & 2) § 40 42] 85 24 35t44 53 26)N || Brighteftin the Lage # 2419 35 39/294 43 9] B 14 34)/N 

Eattern Shoulder ef Orion |e al 5 qa 2 85 29 39) 7 20 20] Following Horn of Goat B 220 13 Solzo1 49 8 15 31 5915 

Brighteft Foot of Pawns » 2| 6 22 33] 95 54 8116 35° 5IN Breaft of the Svan a 2{20 29 45/303 16 43]44. 25 91K 

Great Dog, Sirius ‘ T| 6 33 19} 98 36 2416 23 54/5 Pre. Shoulder of Ajuarius 3l2r 15 13]319 40 40] 6 37 eh | 

Noirthern Head of Levins 7 217.17 47109 44 5313z 23 S4[N Mouth of Pegafus € 3/21 28 39 aA 2 47| 8 a 6IN 

Little Dog, Preeyon . a2) 7 RS 58|N Following in Breaft of Goat} 3 3)21 30 1/323 230 8lr7 43 125 

Southern Head of Taurus PR 2) 7 29 37)N Scheat 2 o 49)22- 997° 67 440 25 5l17 6 45/5 

Hydra’s eatt ae 2p 9g 14 is || Southern Pith, Fomabane « 1[22 40 2 1 1 42 Jo sa 31/9 

Lyon's Heart, Regulus “119 53 N Scheaty Pegalus 8 ahaa 4 4 sae 59 Hs We S 38\N 

The Great Bear 2 ohio 45 N || Aardad, Pepatis « af22 4B 53/343 9 20[13 53 51/8 

Ditto & 2110 46 N Head of Andronnda * 2/23 59 S4 358 -47 20127 44 32|N 

Breatt of the L2on - airy 34. IN’ |} Fol, the Chair of Caffiopea "Bal 23 §2 211359 4.96 57 48 70S 

Ope te fae ede 4 as 3 Kuquine at “Yonuthar’s Coilee-Houfe, nedy the Royal 

vot the Drea of G. Berry 32 41 


ne aa A 
wnfathure 3 having fulliccnt ob our oxen, 
ace ae ete CONN FOL TE, LALLA CEREE ESS IMA DNS SMO SEEDS So eg 


Haquarion 
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fq viun of Mippre ‘Time, between the Times of Forenoon and <Afierncon Obtervations of the /ame Height of 
the Sun, (marked by rhe Clock or Watch) to the correét Noon by the Sun : Correfpondent to the Jncreafe or De- 
creafe of Day, or of Sun’s Declination, in that Inrervat: Being the Meruop of corre/ponding ALTITUDES. 


From Dec. 21, to June 22, N.S. Days increale; theretore Mid-Time, — Equation = Time of correét Noon re the Sun 
From Fune22, to Dec. 21, N.S. Days decreafe 3 therefore Mid-Time, + Equation == Time of correét Noon y ¥ 
WN. Seflat. Ne ord. 2-4 Lit, N. or S. 30% Lat. N. or S. 400° Lat. N. or S. 50° qlat. N, or S, Goo of the © 
Dac |Firs, berw. Obter fi Hours between Obferv. Hours berween Ohierv. | Hours between Obferv. _{j Hours between Obferv, 
‘ 
239] x ol cf of ol of apa fr tofololl) sig f2f2]aftrlohalal 3 
sy da, afcf of ol of sf 2f2gyrfrfoq sl atalats]2}24 8] 717 
ax {aia} al uecloha] 3a] ste2g2t rH 71 Obststali 313 frolo] 8 
20 al 2 vaualel ata} a >3f2 2u 8] 7, ee] 5] 5 4 yr fxr fro 
19] 3:2} 2f all sta} ays ¢s}2t oy 8 }72e79 6] 6] 5 fies fez fur 
Ep ee I Wc Oe Re a la Ee ke) 
W714 3) 2} 2f 2] 4 615 §444.' 3 flr frofo} S47] 74 6 rs 14 [33 23 {zr j20 [19 fr7 j1zi16 
16 al 3} 3} af 2} a} 6 sg | s | ec pa j 4 pian lrofg] 9 Sf7]7 fre prs [4 24 [23 121 120 413 |1Sin7 
ts | 4f 3] 3| 3} 21 2 71 OF Sich 5] 4 fjrzcrr fro f go } 8 | Siz rz 426 x5 26 j24 j22 J21 rg |19}18 
ra | a! af 3] 3] 21 af 7 16} o} 575] 5 lir2 srt fro fro} 9g | 8] 8 HS fx7 ]s6 — [26 |23 }j22 J20 lzolrg 
i) stat at afalell 7h 7p Ot Os fs [iss fae por ro 9 9 | SHrg G28 Jrz7 ~— 27 l24 J23 421 2alzo 
Cc Ss A ac CS Ce ll aa SS fal Ped 
im} s} aj 44] af cP Spat |} iF tog fitg 13 pr2 far fro | 10, 9 [zo [rg [18 ; ~— {30 [26 [24 23 22/22 
ro] 5l 5 | 4 R Si ef art ry ie | 5 peg 13 fre faz fer | rojro flax [20 frS — [30 [27 i235 [2a [23)22 
o | sts shal Spada] odo) abyss xa diz fro bee | otro fl2r f2o }rg | — j= [28 |26 25 (23/23 
et sy 8 [oo 1s a Pre trg fr3 faz tyr | rrao0 flax fax [rg ! — j= ee 27 {29 24123 
‘bs £ - ‘, | — |29 [>: 6 |2524 
a jo] : =o ten ts8 lez i524 
gto gf Pate fae fre fra teg faz [rz ad (23 22 po 
9 a 12 f12 (\23 22 42 
S j iz [12 123 |22 fox 
9 33 xz fizz [22 [22 
‘ j 13 [12 % 22 Jaa | 
{ 13 '13 "23 (22 lor 


SN ; yet 

oof Ft: of 34 5 4 "14 "13 fa3 [X fen — | [— f2 

xr [7 é (| 6, 6 { 14 14 13 [13 \[— 22 fet — | [— [29 [2 
a]- 6] 6} 6ljar fro: : ' 15 45g 19g I— Jo2 Jaz — |— JH foe f2g 

ie ds ‘T Gf Olina fro , j—— |— j22 — |— J 50 29 

4a qi ap ct Cf 6) Girt fro fro — {— fro — |— JH f5e [29 

hfe a ld sad el Fd pt sc AS oe 
6 {=f c| at of 7 7 fre 20 — {= |- — |— |— |= |29 Ie 
7 {=| 2} 2] 2 2] ai fre 22 — I [- — [— [— [— [29 f28!a 
8 f—] s] 7] a oz! 7} jro ro ee) en) ee — jm te FE J29 [28h27 
9 |—| ct 7] 7) 7 7 [ro 20 pen[e= | — | fF Io &F8 [2827 
ro J—| 8] 81 7] 7] 7}I— Jax 10 — |— j— — | J JR [25 [28}27 
Cf Die De Bd pel FESR FN cl pl ral poe (ELE 8 ae pa ao ma rd 
wz i~t a) 7 zt zt 7 po mm [fe I [ fezfe6 
13 [| 7f 7 7 7 71 fre | — |— [— [— |— I[26)26 
re {—] 2} 7] 7 2} zi|[— |e y2° — | | |— |— Jadas 
1s I] zt 7 71 21 Zi [10 jx0 wees ell tara nea nici foes 
16 |—|—] 6} 6} 6} 6||— J— a a a a Pe 
17 {~l—|_ 6f st 6] 6f[— JH | — |— | |— |fas 
18 [| —} 6} Gf 6] Ol |— | DSF I | lh 
tg [—|—] 6 6f 6) 6[I— J a J | fm po Ito 
20 |—f—1 st st st sii b= | 8 | 817 [7 Je JR fre [10 |r0 fro fm Le fm [= fag f3 3 I f= Im [fe 17 
arti} sf sts) SH bet zh zt zd zy ik J ololodej-l- kr I[- Se Se 
az [—[—} af al at atte be | OE 6 1 6 ES [le Pe Ie 7 7 7 ee pe ee sees 
23 }—! at ef 2] 2 Se a ee ee ee 
EXAMPLE, Yo find the Clock-Tinw of the correé? Noon, by the Sun, tor Latirude of Greenwich 512% 30! 28%, on 20th Fun (© 20% Dechininion 


South) from O's dlutude obferwed yo 405, at gh 28M 199 Forenaony and again at ab 33" 453 rifternoon, by the fame Cloeker Wuted, by which 
a Clock or atch ts regulated to the Sun's Vime 2 


ho moss 
2 0 o 
it Obferv. » 2 9 28 r9— hom 
a Sn Middle-Time found 4 6 « «© IR 3 42 
2 31 41 beforerz? by the fime Clock or Watch, fhewn to ( Lat. 50% Under gh be- —13 
zd Obferv.. . 2 38 45° fince at be fatler than the ©, by 2d Dit, being tween Obfervations a 
eee ere rn greater than rit, gainfl 200 South Decli- 
Sum eee § 10 26 Time between Obfervationss nation, Equation at Noon, 
4.62 35 3 
“ Time, rit Obferv. 12 ; 32 Middle-Time, or near Sun’a Noon, by the Clack. J totietaiame ioe 


(cp: Hence the Clock or Watch may be kepe going with the Sun, at 12, 
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Sun and Stars. 


the Time of Kisinc and SeTTine of the 


Declination of Sun or STARS 
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North or South Latitrupe of the 


N.S. 
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° THIMD mOTO MA mMinio ne OHla toc] ana duno o a Vln: on . = - . ae eS 
Py | [gzseelenzas Aad aaalwawmaanl anys tT “° Ainw)AAABA Sea Pelt aoe5 SASHES Seals ts 
Thowowvlowvvslowwvelfowovvloevevlowwwslor Swewwsinmnwnnuleinninulunmse sfc Aula aninelin [S 
2 MPO RKTHRO KR Nt NS nadie ad molo AOamnon anmlac so gnolnemantac no ulm en ay 
.) [| Bala ala dad aafa ad mmm ammo ds! toh Ant wees Tats] eee ee eee ee ed mate! 
Tloweovshowovvlovwvoslowvvvlesonelso0ue sore ff wero nee in cline Clee] neue winanirfiu 
° SS] ne wo 00 AOK AM HOO HHOnN AMID RDO MA tINKD]O - HO go nO He HILO aN RO WMMAm 2 ae ~tirnsosnicoed 
ww SMM MIM MR RL AA RAAALN A AMM MAM NM ex MANN NMHMNHH ne Ses Sea ery Sere ed es 
i) : i 
fa WOOWWPSOOOOD OOOOH |OKVHWW HOKU DHNOlOWvowW Olo’ Conwy nnn nawnininwfinmnn ule nw nse! aul 
= ' a , 
° MEMO HW AON A ME NODO!ADO NAM tTHROE MOA MHo( ne MO HOMO NTE MAL sO Ho RO NEMA as th Spall ~ 
+ 5 RENN MR RR AR ALA A A a ale meonm ml oe minninlaunnun Wit eerie eal TRBEY BABS | 
fo WOWOWIOWWWHVlOWOKDONlODUOUOlOUDUUN louULU YU lOX CO MMH HNoNNHY) OHHH] HnHKnHYE SIE Ww 
—_— rel a 
° = AS MO BIO QO ars rwmo/[ ro nae apmMeno nico ae acl s aAOADN mondgolano anlnwo ncalasoa:inoemale o 
re SAMPARA ATA AAR ALA A CHAM Me Mw) Vnnunwn Waab epee ted cera es mee mR 
Lal . 
[tt BOOWWOO DOOD [OOVUU[ONUNH UU |OUUOU|OUUUYH]>Ow CO NIN HHH nnn anne) amine mnie inl Ar 
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= For finding the Time of Risina and SeTTine of the Sun and Srars. 
——— SEMIDIURNAL on DURATION ARCS. 


Anaag 
Dann Anaael s 


6 22. 6 24 6 20 62 6 
6 24 6 26 6 28 6 6 
6 26 6 28 6 3x 6 6 
6 28 6 30 6 33 6 6 
6 30 6 32 6 35 6 6 44 


6 32 6 35 6 38 6 6 47 
6 34 6 37 6 40 6 6 50 
6 36 6 39 6 42 6 6 53 
6 38 6 41 6 45 6 6 36 
6 40 6 43 6 47 6 7_° 
6 42 | 6 so 7 O17 3 
6 44 6 52 2 ale 6 
6 46 6 35 7747 9 
6 48 6 57 7 30 |7 13 
6 sr 7G 7 33°17 16 
{ & 53 17 3 7:47 |7 20 
6 55 |7 6 7 20 17 23 
6 57 17 8 7 24 17 27 
17 0 7.11 7:28 «47 31 
7.2 7 14 7.3! [7 35 


Nua 
aN 
ap 
w 


ms 6 3] 6 6 16 146 6 0/6 0 6 of 6 o 6 0 
2 559/15 5 $5915 5 58] 5 58 5 58] 5 58 5 57 
3 § 58] 5 5 557} 5 5 56] 5 56 $55] 5 55 5 54 
4 5 56] 5 5 $5515 5 54/5 54 553] 5 53 5 52 
5 $55 |_5 5 $53] 5 5 $2] 5 52 551} § 50 549 


6 5 5315 5 $52] 5 5st} 5 511 5 5 50 549] 548 5 46 
7 5 52] 5 5 55°] 549] 5491 5 5 47 5 46] 5 46 3 44 
8 5 5T] 5 5 548] 5471547] 5 5 45 544] 5 43 3 tt 
9 549] 5 540} sas} 54s] 5 5 43 54] 5 41 5 38 
10 548] 5 544] 5 43 15 43] 5 5 4! 539 | § 38 5.35 
Tr 5 5 36 5 32 
12 5 5 34 § 3° 
13 5 5 31 5 27 
14. 5 5 28 5 24 
45 5: § 26 gat 
“To | 5 23 548 
7 5 20 515 
18 5 318 § 12 
19 395 § 9 
2.0 : pe 322 5_ 6 
“ar ° 28 5 9 5 3 
22 a5 : 27 5 7 5 0 
24 52745 25 5 4 4 56 
ay 525] 5 23 j j 5 1 4 53 
25 5 24 | 5 241 coe 4 5h 450 
“ab 52215 19 fs iofs 8 455 4 40 
27 § 20] § 717 Js 8])5 5 4 52 + 43 
28 5 BT Bis s,s 3 4 48 439 
29 § 167 § 13 6) 5 345 0 445 435 
39 S34] goat S_ 3's of 4 57 | 4420 4 i) 
3 | § 458 [455 [4 52 4 38 + 38 
cto 5 '4 554 4 52 | 4 a0 435 a 
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reese er A A AC 
For finding the Rising and Serrine of the Sun and Srars. 


a - R S SaWG e aG C 
SEMIDIURNAL om DURATION ARCS. 


N.S.| North or South Latirupe of the PLace, correfpondent to N. S. Declination of Son or STAR. sl 


42° | 43° | 44° 7 45° | 46° | 47° | 48° | 49° | 500 | s10 


H, M.jH. M./H. M.JH. M.IH. M./H.M.IHLM,. 


z 
< 
= 
z 
Z 
z 
= 


“Y16 516 6)6 676 67/6 7)6 7{/6 8/6 86 8 ]6 31 
216 816 8/6 94 6 631] 6 x1 | 6 12 | 6 121 6 12 [6 33 [6 2, 
316 11] 6 rx} 6 12] 6 6315} 6 15 | 6 16} 6 17 | 6 17 16 18 [6 1s 
416 1416 34 61516 6 19 | 6 20 | 6 20 | 6 ar | 6 22 16 22 fi 2a 
5 | 6 17 | 6 317 | 6 18 | 6 6 23 | 6 24 | 6 25 | 6 25 | 6 26 [6 27 16 a 
“616 19 6 20 | 6 21 | 6 6 27 | 6 28 | 6 29 | 6 30 | 6 31 /6 32 6 33 
716 22 | 6 24 | 6 24 | 6 6 31 | 6 32 | 6 33 | 6 34 | 6 36 [6 37 16 38 
816 25 | 6 26 | 6 27 | 6 6 35 | 6 37 | 6 381 6 39 | 6 gt 16 go 6 43 
91 6 28 | 6 29 | 6 30 6 6 40 | 6 ar | 6 42] 6 44 1 6 4g f6 47 16 2S 
10 {6 31 | 6 32 [ 6 33 [ 6 4 6 441645 | 6 47 | 6 48 | 6 50 [6 52 16 cq 
6 34 | 6 35 | 6 36] 6 6 go | 6 q2 | 6 43] 6 45 648] 6 501 6 51 | 6 53 | 6 6 57 fo gs 
Bay 638 6 40 | 6 6 44] 6 45 | 6 47 | 6 49 6 52 | 6 55 | 6 56) 6 58 pre ly aly 
6 40 | 6 qr | 6 43] 6 6 48] 6 49] 6 sa] 6 53 647165917 217 3]47 5 {7 7 {7 10 
6 43 | 6 44 | 6 46 | 6 6 51] 6 53] 6 55] & 57 7 117 347 517 847 3x0 (7 33 [7 35 
6 45 | 6 48 | 6 a9 | 6 6 55} 6 57] 6 so} 7 7 25) 7 8] 7 19] 7 13:17:35 (7398 I7 zt 
6 49 | & 51] & 53] 6 659]/7 2117 317 5 730} 7 1217 154 7 18 | 7 2a 17 24 17 27 
6 52 | 6 54 | 6 56] 6 217 517 747 9 7314473717 2017 23:1 7 26 17 29 |7 33 
65516 5717 Of7 7 6) 7 of 73247 14 739172217 25 | 7 281 7 31 |7 35 |7 38 
659|7 t17 3/7 710,733,795) 7 38 724172717 3°17 34] 7 37 |7 42 17 45 
7 217 4/7 7/17 714 | 717] 7 204 7 23 72917 32/7 35) 7 39 |7 43 \7 47:17 51 
7 517 81|710]7 78172147 2447 27 7341737174217 4517 49 17 53 17 57 
7 917311 / 73317 73917434746] 7 so] 7 55 |7 59 [8 4 
71217395 |7 3817 744174817 52] 7 56/8 41/8 6 [8 ir 
7161719 / 72217 74917 5417 58} 8 348 7 |8 x2 {8 18 
719 | 7 221725) 7 7551759} 8 41 8 9 | 8 14 |8 19 [8 25 
7231726172917 8 xr18 5 | 8 10) 8 15 | 8 21 {8 27 18 
727173017 3417 8 6] 8 12 | 8 17] 8 22 8 28 |8 34 fil 
7331734173817 8 12 | 8 18 | 8 23] 8 29 | 8 35 {8 gz [8 ao 
735)738|7 4247 8 19 | § 34 | 8 30 | 8 37 | 8 43 8 so {8 58 
73917431747) 7 B25 | & 3r | 8 38} 8 44] 8 52 18 so to 8 
743174717 5t]| 7 1 9 9 1938 
747'7 5147 56! 8 9 19 19 28 


6 of6 of 559] 5 59] 55915 5915 55] 5 59 15 59} 5 59 15 5915 59 15 59 9 8 

5 57155645 56] 5 56] 5 56/5 56 | 5 55) 5 55 15 5515 5515 55] 5 5415 54 $i $i 

5 5415 53 }5 53} 5 53] 5 5215 52 1 5 5245 5r 15 51] 5 53 15 SO] 5 50] 5 4915 49] 5 49 

5 st}5 5915 599 549] 5 49]15 48 | 5 48] 5 47 $5 471 5 4645 46) 5 45 15 4515 44| 5 4s 

549 54815 47)546 | 546] S4si5 45 | 5 44] 5 44 1543] 5 42 15 42) 5 ar] 3 4015 39) 5 39 
61546154515 44/5 44)5 431543 | 5421541 | 5 401 5 4015 391 5 33 | 5 371 5 3645 35] 5 35| 5 34 
715431542 }5 411541 ]}5 4°] 5 39] 5 38) 5 37 | 5 37] 5 3615 35] 5 34 15 33] 5 32 15 3r 15 301 5 29 
81540} 5 3915 38)5 37 ]5 37] 5 3°) 5 35]5 34 |] 5 334 5 32 15 34} 5 30 15 28] 5 27 [5 26] 5 25] 5 23 
9 | 5 3715 3915 3515 3415 33] 5 32 | $ 3215 30 | § 20] 5 28 15 27) 5 25 | 5 24] 5 23 F 5 21] 5 20] 5 8 
10 | 5 34] 5 33] 5 3215 3% 45 39] 5 29} 5 28] 5 26 | 5 25] 5 24 [5 22) 5 21 f 5 20] 5 8 fg a7 |g ag] oy 
ir} s 31 |s 30°15 29|528|527] 5251 5 24]5 23 | 521] 5 20] 5 18) 537 |} 5 45| 5 33 | § a2 | 5 30/5 8 
wz] 5 28] 5 2745 2615254523] 522] § 20/5 19 | 5 17] 5 1645 14] Saez ts ard 5 ols 7/h5 sis 3 
13|525}5 2415 23/5 281520} 5 38) St7)5 15) 5313] 5 2 Js 10) 5 8E5 615 als als of4s7 
44522 /)52r}5 1915 18 5 367 sis] 53131512 15 of § 715 515 345 4) 4 59 14 57°] 4 5a] 43 
1s | 519 | 5 1815 16/5 34 }5 33] S3t) 5 9/5 715 515 315 214 59 14 57] 4 54 14 52] 4 49] 4 48 
16|536)515)5733}53r]5 915 715 515 345 314594457] 4 5414 521 4 49 [4 46 |4 45] 44 
spay | srs tsar fs 10ls 875 67 5 4) 5 T1459 14 574 455 $4 52] 45014 47] 4 44 aaila ae i 
W)s510}5 8]5 615 4]5 21 4 59] 4 57/455 1453] 4 5014 4714 45 14 42 | 4 39 74 36] 4 93) 429 
1915 715 515 3/5 9] 4 58] 4 561 4 5314 51 14 48] 4 4614 43] 4 40 | 4 37] 4 34 14 30] 4 27) 423 
20] § 4|5 244 59/457 | 4 54} 4.52 | 449/447 | 4 44] 441] 4 38] 435 14 324 4.28 [426] 4 21] 47 
ar] 5 114 58)4 561453 |4 51] 448 | 445]4 42 14 390] 4 36]4 33] 430] 4 26] 423 [419] 4 05| 90 
az] 457 | 455 )4 521449 1447] 4 44] 44914 38 1435) 4 32 14 281425 | 421] 417 1ar3]4 9/4 4 
23] 4 54] 4 51144914 46 1443 | 44°] 4 3714 33 1439) 4271423] 419 ars} aur da gta 3/48 
24145014 4814451442 1439 1435 | 439214 20 [425] 422 [4 18) 4 rg 4 10] 4 5 | 4 1] gy 56] 35 
25 | 447 | 4 44 [441 |4 38 [a 34] 4.3 | 428] 424 [4 20] 417] arg] 4 8/4 4] 350] 4 sa] 3 49) 04 
261443 (440174 36/4 3414 301427 [423/419 | 415] garda 7 3 58 3] 342) 397 
27143914 36 14 33 |4 29 | 426] 422) 4 18) 4 34] 4 10] 4 6/4 1 3s? 3 3 3 40 aris as| 33 
28 | 4 36] 4 32 $4 29/425 74271 419714134 914 S14 O13 55] 3 5013 45] 3 40 13 3413 28) 32 
2914321428) 4 25/428 1437741314 814 413 59] 3 5413 49! 3 4413 38] 3 33 73 2613 20] 4 2 
30 | 4.28 | 424 [430/416 $4 12] 4 8) 4 343 50 13 sa) 348] 343] 997 13 91] 32s Pak] 3 lat 
38) 4274/4 20/4 15}4 214 7/4 8] 3 5813 53 13 481 3 4213 37{ 33: 19241 327 | 3 10 2 5 
2 1 41 ir 4 21 4 52 47 42 36 1 3 30 oe Bae ae eae es an 


4 


i 
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ene ie €: For finding the Kisinc and SETTING of the Sun and Stars. 


SEMIDIURNAL oF DURATION ARCS. 
Ns. -_Nerth or South Latirupe of the Pace, 


correfpondent to N. S. Declination of SuN oF Star. 


630 620 63° 64° 659 660 


H. M.|H. M.[H, M. (H. M.].M.| A.M. | ALM. Ia. 


7 
7 
742 4 7 46 75548 
74917 53 2| 38 
7 35 8 10 Ss 


8 2 8 8 313 8 

8 og F 8 $26 | 8 9 25 9 38 9 $3 | 10 312 fro 35 
816 F 8 8 34 | 8 9 40 9 55 | 19 13 | ro 36 [rx 12 
8 24 4 S 8 43 3 57 | 10 15 | 10 38 

83x 1 8 8 53 9 

8 39 | 8 9 2] 9% 

848 18 913} 92 

8 57 | 9 924 | 9 3 

9 6} 9 9 36 | 9 49 

9.17 |_9 9 59 fIO 4 

928 | 9 10 § |i0 22 

939 '9 


5 58 | § 58 5 57 5 561] 5 56 
5 52 | § 52 5 50 543 | 5 47 
547 | 5 46 5 43 539} 5 38 
54] 5 40 5 35 $31] 5 29 
oj S35 }_5 34 Pons ae ee 
61533 | 531] 530] 5 29 | 5 28 5 2% 535] § 13] 5 11 
71527 1526) 525 | 523] 5 22] 5 5 33 5 7} 5 4]5 1x 
8/522} sar] sig] 537] 536] § 14 5 6 455] 45514 52 
97537 1536} 5313] 532 | 510] 5 8 4 §8 449] 446014 42 
[Sz fst ts 8) 5 sf 5 3] 5 2 450 4.40 | 4 37 | a4 32 
mes 615 4) 5 21459 | 457] 4 54 443] 4 43] 42744 22 
7275 OF 4 58 1 4 561 4 53] 451 | 4 48 435 | 4 4220 447 fa ra 
73.455] 452 1 4509 447 | 4 44 | 4 qr 426 | 4 4313] 4 7} 42 
1449 [4471444] 441 ] 4 37 1 4 34 418 [ 4 4 37 3 56173 50 
WS] 444 [4.40 1 4 37 1 4 34] 4 38 427_ 49 | 4 3531 3 46 | 3 39 
19 | 4 38 [434 | 4 a0 14 27 | 4 24 | 4 20 4 rf 3 342] 3°35 
7 14 3224 28 | gest gar |g 7] 412 3 52 3 3 31 343 
78 [426 | 4 22 | 4 38 414]4 914 § 3 42 3 -320f gar 
9/49) 43s} auf a 7] 4 2] 3 56 332 |] 3 3 8] 2 58 
jm fata] 4 9 | 4 af 3 so] 3 54 | 3 49 3.22 |] 3 255 {2 43 
2114 6) 4 21357 13 52 | 346] 3 qo 31r] 3 2 4 2 28 
22 14 91355 1350] 3 44] 3 38 | 3 41 3 Of 2 225] 210 
*3] 353 | 347 | 342 1 3 36 | 3 259 | 3 23 247 | 2 2 1 50 
2413.40 1 3.40 | 3 34 J 3 27 320 | 3.33 2 34 2 1 1 26 
25. {3.38 [332 | 3 25 f 3 98 | 3 as 3 3 2 20 2 1 
26 13301 324 1347413 9 [374 $2 2394 14 
3 | 3227345 1 3 8 f 2 59 | 2 50 40 145 ]o412 
28 3 «46 125 
2 
2 
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from East and West. 


N.S. | North or South Latitupe of the Prace, correfpondent to N.S. Declination of Sun or STAR. \ 
Dechn. 


NS. | 7 fe 7 fo lo Lo “po rho 
1 1 ofr rfn 2} 2tu get 4h F 4 
2 2of]? rJ2 2}2 2f2 3]2 4)2 § 
3 3 9°73 173 27/3 273 313 4])3 5 
aaul4of¢t]4 214 3/4 4]4 s]4 © 
Ss] 5 Of S 215 2/1 5 3) 5 4) 5 50) 5 6 
64-6 116 r$6 216 gf6 476 5} 6 7 
gel7srt71t7 27 317 417 17 2 
g8S)8s 1}3 178 218 378 578 6) 8 8 
g9z]9 1]9 119 2}9 4J9 5[9 6] 9 8 
wo Afzo x f10 1 [1d 2 {10 4 [ro § [10 7 {ro 8 
m3 a ofrx ox frx 2 fre 4 |r 1 7 
12) ri [sz ox fiz 2 fr2 4 
13 7. 1 
442 I 
54 1 
16 & 
Ws 
8 
19 
10 & 
as 
a2 B 
236 
24 8 
Betyg te a5 25 9/25 13. 
26 3 }26 26 2/26 4 }26 7 |26 10 [26 13 
27 3 127 27 2127 4 [27 7 127 10 137 13 
28 E428 28 2 |28 4 [28 7 |28 x0 [28 14 
29 X $29 29 2 129 4 129 «7 J29 11 [29 14 
3° 3° 392 139 5 139 7 1/30 tt 439 35 
3r 3x 2 43x 3 ]3t 5 |3x 7 |31 24 [31 15 J3x 20 [3x 26 [31 32 [3% 39 [37 46 131 54 ]32 3 
32 ' iz 32 12 6 32 26 $32 33 132 40 132 48 132 56 133 6 
—————_—_—_——_—_—_———= 
iS. Ne . 
x © 59.1959] o 58] 0 58 ° ° O55) 255 | oO st | O 54 | 9 53 | O53 
2 150] x59 7 1 58] 4 58 1 1 1 56] x 56] 1 56 1 56 156 J x 56 
3 J 259 | 2 594 2 58] 2 58 2 2 257 {257 | 257 | 257 | 257 4238 
44] 3 59 | 359] 3 s9| 3 58 3 3: 353] 353 | 358 | 3 59} 3:59 | 4 ° 
5 ¢f 4.50 |] 4 59} 4 so} 4 58 | 4 4 : 4 459 | 4 § of} 6 ry sg by st 
oth S so 1559] 5591559 [5 59 ]5 59] 559] 5 59155916 © 2 
7s} © 59 59 59 | © 59 591} 6s9} © 59165917 O17 8 4 
8-2] 759 |759| 759} 759] 75948 of 8 0] 8 © 8 1] 8 2 5 
9 EP 3 so | S50] 859] 859] B59 $9 Of 9 oO] 9 FT) 9 219 3 7 
ro ~7F 9 59 | 9 Sv | 9 59) 9 59 | 9 59 J10_ 0/10 0 ro 1 }10 2 |1o 4 8 
tr BEIO 59 119 Sy Frc sg fro so far C ptt OF Ir 4X fir 2 i 3 ]tr 4 - 
we ptr so [tr so [rr 9 fre 59 |xx 0 [12 x [12 rfiz 3 fez 4 fiz 5 
13 “fiz 59 [12 59 Ft2 so [1g 0 Jag 0 fxg FPr3 2 1T3 3193 § [FS 6 
4 8 f13 59 [13 59 [13 59 [14 0 [x4 2 fre x ]r4 2 [td 4 114 6 }14 7 
rg “Ens 0 {tg Ors oligo fxg 4 jas 2 irs 3 415 4 715 6 }15s 8 
162416 0 }16 Of 16 oO f16 o fx6 x [x6 2416 3416 5 | 16 7 |16 9 
17 bLr7 0 [17 O|17 Of[s7 0 x7 a [x7 2]r7 4 f17 6 [17 8 frt7 10 
1345 18 o 118 of 28 of 8 o Jx8 2 {18 Zyr8 4 frS 6 18 go [1B xt 
19 gpa © fg oO}f19 O]ry Oo 119 2 19 3439 5 119 '7 | 19 9 ]I9 12 
22 GPRO © [20 oO }20 © J20 Oo Jaa 2 [20° 3420 6 120 8 [20 10 |20 13 
oe | ==} > = | = - | ——— 
2r ppt o pat o far o far 4 jer 2 fer 4 pat 6 far 8 jar ar jar 14 
ae ga® O F272 O f42e O paz FY f2 2 |22 4]22 6 |2a2 9 |22 12 |22 15 
zy GHz © [23 0 [23 0 [23 4 [23 2 [23 4123 7 123 9 [23 73 123 16 
24 GY44 0 24 0 124 0 jog 4 lah 3 124 § 124 7 [24 10 [24 13 [24 17 
25 0 35 0. 2g 0 425 0 725 8 125 3 F495 5 8 8 Jag ur ]25 14 J25 18 
26 £426 © 126 0 {26 © {26 2 |26 3 [26 5 [26 8 [26 ax [26 15 526 20 
27 ‘GJ27 © |27 0 [27 © [27 2 127 4 |27 G]27 9 Jaz 12 27 16 Jaz ar 
28 B28 o 128 o }2B x {28 2 [28 4 [28 6} 28 9 [28 33 [28 17 [28 22 
29 ‘29 © [79 © J29 2 |29 2 [29 4 [29 7] 29 10 | 29 14 }29 13 Jag 23 
39, $32 0.130 0 [30 1 30 2 30 4 130 _ 7] 30 10 [40 14 139 19 130 24 139 3° 1390 97 139 44 2 |: 
1 2 4 |ar 83x rr far 1s [4x 20 [31 26 [gr 32 far 38 731 46 [31 54 2 
1 3 4°32 Kbaz xs 142 16 2a 92 27 ]3% 93 biz qo Jaz 48 » 54 i 
For 
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_AMPLEEUDE of RISING and SETTIN-G, 
7-77 North or South LaTirupe of the PLAcg, 


Pw VN 
WN oe HO 


oF t 


I 
© 51 


Tr 55 
12 59 

14 3 

1§ 7 

16 31 316 260 4 16 §1 |47 70 [17 10 [37 20 | 

#7 45 18 29 

18 20 : : 19 38 

19 24 q 

20 29 

21 21 33_ 2! 3. 27 4 

22 22 38 22 43 24 «1 24 24 26 24 31 
23 42 25 10 |25 25 j25 ar 
24.47 : 26 19 [26 35 26 52 
25 52 : 126 27 28 |27 45 J28 3 
26 57 ; 9_}28 28 37 [28 55 [29 14° 
28 2 : ! 29 47 [30 6 | jo 25, 
29 7 39 57 |31 16 31 37 
30.32 ‘ 32 7 132 27 [32 49 
3117 33 17 |33 39 |34 2 
3? 23 eo fae tt [sear | ese [set [sg 99 |e = [sear 
33 28 4 34 37 3§ 17 135 39 |36 2 [36 27 
3 35 26 135 45 36 27 136 50 Jx7 34 |37 go 


A Pw PD HMLOW Or Ala dw vw] 


ee 
pre RwelOwo Bru TD 
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6G The ROYAL ASTRONOMER 


' For finding the Variation of the Compass. 
AMPLITUDE of RISING and SETTING, from East and West. 


N.S. North or South Latitupe of the Peace, correfpondent to N. S. Declination of Sun or STAR. 

Declin, 

Peal (Labi ae cas MR a a Oe a Se a a a 
tar. 

N.S. of oF ° o4 o 7 o 7 o 7 o 7 o 7 7 o 7 
10 129] 1 32 I 32 1 34 ] 1 36 1 38 139 | 3 4% 1 43 14s I 47 
2 239 | 242) 244 1246] 249 | 252} 254 /25713 973 443 7 
3 .| 349 1 3 52] 3 55 359[4 214 67 410] 4 14 | 4 18 | 4 22 | 4 26 
44/459] 5 37 5.7 | $3r | § 16 | 5 a0] 5 25 | 5 30 | 535 | 5 40] 5 46 
5 3].6 9 | 6 14] 6 19 6 24] 629 | 6 34 | 6 go |] 6 46 1-6 52 | 6 so | 7 6 
60 7201725] 73° 173617421749] 75618 3 1|8 310] 8 18] 8 26 
7B] 8 30 | 8 36] 8 42 | 849 | 8 9 3/91] 919 | 9 28 | 9 37 | 9 46 
8 2] 949 | 9 47] 9 54 J10 2 f10 10 Jx0 38 | 10 27 |10 36 [10 45 }10 55 Ixr 6 
9 B]1O-50 fro s8 fxr 6 fas ag [rx 24 rx 33 J xx 42 [rz 53 [rz 3 | x2 14 | 32 26 
ro a /i2 4 fiz 9 | 12 1& fxz 28 [12 37 [12 48 [12 58 [13 9 [13 21 [13 34 113 47 
ir B43 ar [33 an fg 3x fxg 42 23 5x rg 2 J 324 34 [rg 27 114 40 [14 53 [x5 8 
12 3 14 22 |14 32 134 43 114 54 $15 § [15 18 J 15 30 [45 44 f15 58 [16 13 [16 28 
13 TS 33 415 44415 55 [16 7 [16 20 [16 33 F146 47 [x7 x |17 17 | 17 33 J17 50 
148 16 44 [16 55 | 17 8 [17 2x [17 34 [x7 48 J18 3 [18 x9 [18 36 [x83 53 Fxg 32 
1s 17.55 {28 7 [18 20 118 34 118 49 J1g9 4 Jrg%20 [19 37 19 §5 [20 14 |20 33 
16 = 19 6 [19 19 | 19 33 | 59 48 [20 4 [20 20 [20 37 J20 55 Jar 14 J21 34 i21 55 
17 5429 37 J20 38 | 20 46 Jor 2 far xg fax 36 far 54 |22 14 [22 34 [22 55 j23 18 
18 ri [22 28 for 44 [22 0 [22 16 j22 34 [22 53 [23 32 [23 32 [23 54 |24 17 124 4r 
19 ‘5 [22 40 |22 56 }23 33 123 3 123 50 $24 9 J 24 30 f24 52 J2z5 15 J25 39 j26 4 
20 S123 52 {24 9 [24 2 24.46 [25 6 J25 2 25 48 [26 11 [26 36 }27 {27 28 
ar = 25 4425 22 [25 41 [26 1 {26 22 176 44 $27 7 J27 31 $27 57 28 24 128 53 
22 9 [26 16 [26 35 |26 55 j27 16 27 38 [28 x [28 26 [28 52 f29 19 |29 47 {30 18 
23 £127 29 |27 49 [28 10 [28 32 [28 55 |29 r9 [29 45 }30 12 [30 gr 3 IF 131 43 
24 9/28 42 [29 3 [29 25 {29 48 [30 12 130 33 J31 5 J3x 34 | 32 4 [32 36 133 10 
25 "y 129 55 _]30 37 [30 40 /3t 4 431 30 [31 57 [31.25 [32 56 133 28 /34 4 934 37 
26 Siar 8 (3x 31 134 55 | 32 21 | 32 48 133 16 $33 49 f34 18 $34 52 |35 27 36 5 
27 *g.]3% 22 132 46 133 11 133 38 134 6 $34 36 [35 8 435 41 136 17 136 54 137 94 
28 £133 36 134 1 |34 28 [34 56 135 26 135 57 [36 30 [37 5 137 42 [38 22 39 4 
29 S134 50 135 16 135 44 136 14 136 45 137 18 137 53 138 30 [39 9 134 sx 40 35 
go. 436 5 {36 32 137_2 [37 33 |38 6 [38 40 |30 17 439 56 140.37 [41 20 42 7 
3% [37 20 137 49 138 20 {38 52 [39 26 [40 3 [40 41 far x2 [42 5 [42 5% 43 40 
32 33 36 I39 39 38 140 12 ‘40 48 Jar 26 fa2  - Jer co 143 25 144 24 4g 16 

N.S, atl tee 
x0 Osryostr}]osr ff osr fost fost f osx } ost | o st | © 52 | o 52 
2 2 41/2272 242 2472 572 6) 2 742 8] 21310] 211 
3.1 312) 3321 314/315 | 3171319 | 3 21 | 323 | 326 | 3 28 | 3 3h 
4} 4211423 1425 1 423 | 4 30) 4334 4 36] 439 1 443 | 446 | 4 50 
S %]_5 3% | 5 34 | 5 37 | 5 40 1 5 44] 5 43 | 5 s2 | 5 56 | 6 o | 6 5 | 6 to 
63) 641 | 645 | 649 | 653] 65717 217 74) 722 | 798 | 7 24 | 7 30 
761 75t]756]18 of 8 ¢§ 8axr | 8 16 | 8 22 8 28 | 835 | 8 gz 8 49 
Slo 119 71912 19781 9 241931 1 9 38 | 9 45 | 9 53 fro & fio 9 
9 S}t0 12 [10 38 fro 24 f10 314 Jo 38 J10 45 J10 53 Jax 1 Jaxx 10 Jaxx 20 fis 29 
10 ve tr 2z [ir 2g [rr 36 1x 43 fxr gx fiz o fiz 9 J1z 18 Jz 28 [a2 39 Jr2 45 
ix B]xz 32 412 go [rz 48 fr2 56 113 5 13 14 13 24 $13 35 $23 46 13 58 [34 10 
12 4/13 42 113 51 J14 0 114 9 P14 19 [14 29 [14 gt fig 52 fag 4 fg a7 Jas 30 
13 3453 {15 2 [15 12 Pts 22 Fas 33 115 44 fs 56 $16 9 [16 22 fr6 36 [16 54 
14 & 16 gq [16 ¥4 416 24 J16 35 [x6 47 J17 0 J 17 13 | 17 27 | 37 4a Jaz 56 [18 a2 
rg. 47 34 417 25 $17 37 $17 49 J 18 2 eB rg F138 29 J 18 44 fig 0 f19 16 J tg 34. 


20 ¢ y 
a - — « —_ 

AE b424 22 [24 38 J24 55 [25 13 J 25 92 [25 52 J 20 13 J 26 35 |20 68 l27 23 $27 4) 

22 5 25 34 [25 51 [26 y [26 28 [26 48 [27 9 [27 31 $27 55 [28 20 Ja8 46 29 bh 

24 3 426 46 [27 4 27 23 127 43 J 28 4 [28 26 Jas go | ag 15 f29 41 130 9 $30 48 31 4s 

24. 2 [27 58 [28 47 128 37 128 53 Jag 20 [29 44 f30 9 130.35 138 3 43x 33 far 2 33 92 

25 129 FO 129 30 429 52 130 14 130 38 [31 3 far 20 | ar 56 [32 20 142 57 143 30 Vb 42 


40 V4 
37 44 
39 17 
40 52 
32 27 
343 [44 4 
44-48 [5 43 


3° 23 130 44 [31 7 [34 30 130 55 [32 21 [32 49 [93 88 [33 40 [a4 22 P34 47 

S® [32 22 132 47 133 13 133 40 134 9 | 34 40 135 13 135 47 | 36 24. 
32 50 133 33 133 37 ]34 3 134 31 135 © 135 34 [36 3 136 37 [37 14 137 53 
§ : : 38 3 [38 41 | yo 22° 
35 18 (35 43 936 10 [36 39 137 8 137 44 {38 15 [38 st [39 29 [40 10 | 40 53 
36 32 [36 so [37 27 (37 57 13% 29 |39 2 [390 38 | go 10 [go 56 fan ay [42 24 
3 zB rs 138 45 139 16 149 49 140 2 rz dae 42 ta2 24 ltz 9 [43 57 
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— ‘ ; ; For finding the Var aTION of the COMPASS. 


: AMPLITUDE of RISING and SETTING. trom East and Wee 
N.S. } North or South Latitupe o: the Pcace, correfpondent to N.S, Declination of Sun or Star. 


Dec. 
Qor 51° | 529 FF 53° 
Ks 
N.S. o2. ae Rae 
> 2 45 2 13 2 22 
2 359] 3 56 F 4 2 
3 5 26 |.5 34 | 5 42 
¥ 7 21712 47 22 
Me 8 38 | 8 50 3 
“634 1O 14 }10 28 Ji0 43 
9D Ingo fra 7 Fr2 24 
8s ¥3.27 113 46 [14 6 
92 1S 5 315 26 |15 48 
108 16 42 |17_ 6 417 31 
mg 18 27 113 47 Ig 14 
12 19 59 |20 28 |20 58 
13% 21 39, [22 40 [22 43 
146 23 19 123 53 [24 29 
54 25 ¥ [25 37 |26 16 
162 26 43 Jaz 22 [28 4 
75 28 26 f29 8 29 53 
18,5 39 390 130 55 | 31 43 
198 31 56 |32 44 133 36 
208 33.43 {34 34 [35 30 
BI 35 3% 136 27 [37 26 
2255 37 21 138 21 |39 24 
235 39 14 [40 17 [43 25 
24.8 41 8 [42 16 [43 29 
259 43_5 |44 18 [45 37 
268 45 § 146 23 |a7 48 
273. 47 8 148 32 [50 4 
a3 49 15 |50 46 [2 a5 
29 5126 153 4 |54 53 
3° -{——— } 22 “3 | 50 37 [52 5 53 43 ''155 30 [57 29 
31 56 5 158 3 |fo 1g 
32 t ! 4 58 36 ‘bc a6 63 14 
=e eee ics 
SN. 
1° O54 | O55 | 0 55 | 0 56 | 0 56 | o 57 
2 224 | 2 26 2 28 2 31 2 34 | 2 37 
3. 3547358 [4 2/4 6] git ]4 tz 
4% 273 | S29} 535 | 5421 5 49 | 5 57 
5% 6 s3)7 817 9) 718417 27} 7 37 
ES S23] 833 1 843 | 8 sa lg 5 |g a7 
75 953 |10 § |10 17 |10 30 J10 43 J10 58 
eel It 24 |r 37 | 13 51 | 12 6 J 12 22 Jas 39 
92 12 $5 {13 10 [13 26 {13 43/14 1 I} 20 
10% 1426 (14 43 |15 1 {a6 20 15 40 116 2 
ie 15 57 {26 16 | 16 36 16 53 17 20 117 4g 
125 1729 (17 50 [18 2 [48 36 119 4 Jig 2 
3; 19 1 }19 24 | 19 48 J20 a4 | 20 42 Jar xt 
14.8 20 34 (20 59 [21 25 |ar 54 [22 24 [22 56 
is. 227 122 34 [23 3 «4/23 34 | 24 7_| 24 42 
16 23.48 24 10 |24 42 |25 15 125 50 $26 28 
7s 25 15 '25 a7 [26 21 126 57 127 35 $28 16 
18453 26 50 ,27 24 [28 4 Jos 39 |28 20 [30 5 
log 28 26 lag 3 29 42 [30 22 | 31 31 55 
20, 39 3130 42 fat 24 132 5 '32 56 133 47 
21 3% 4% 13% 23134 7 133 55 | 34 46 135 40 
22 33 70°134 § [34 5+ 135 43 136 38 137 46 
23 33 1S 35 48 136 39 137 33 138 31 [39 34 
24 36 42 37 32 135 36 39 24 40 27 Jar 34 
28, 38 25 30 8 la: 16 [41 18 42 23 143 37 
26 2 at 7 fan 8 lag as 44 26 las aq 
27 ESS [44 57 lt 3 (as 14 146 3x [47 57 
a8 43 44 [id dg 146 0 [47 16 148 39 |50 9 
29 45°35 [46 as la8 o 49 22 | 50 5 [52 30 
go [45 85 i Fo (27 28 fas a3 [go a tga 32 539 154 56 |i 
Te Aga ee le eee PAS see [aaa F pe ay ler ae 62a 
2 wae 52 50g det 2% 52 61 | og 25 [50 9 | 58 60 15 162 43 |65 33 
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Tll. CATALOGUE of Eminent FIXED STARS: With their Number, Right ceniion, Declination for 
_—.- January 1, 750, and annual Variation from thence. According to M. De Li CAILLE. 


= Ann. { Ann, 
NortHuern Srars NAMES, id 3 Right Afcen. ]R. Afcen.| Var. | Declination | Var, 
Ne AND = S|] =| in Degrees. in Time. |[~ + North. + 
5 Places in their CONSTELLATIONS. oo a rr aa HMos | s. |? [a 
THE 
1 | Extreme of the Wing of Pega/us vy] 2] © § $35] © © 24) 3:08]13 47 36,3)20,04 
2 | Shoulder of Andromeda d | 3] 6 30 15,0] 0 26 1) 3416 ]29 29 18,3 [20,01 
3 |Breaft of Caffopea a} 3] 6 37 4,8] 0 26 28) 3.30155 9 37:9|20,00 
4 | Wailt of Cafropea y | 3} 10 27 14,2] © 41 49} 3549159 21 19s2]19,70 
5 | Polar Star a} 2] 10 40 23,0] © 42 42/10,05 : 19,69 
6 | Wait of Andromeda B} 2113 57 3:0] © 55 481 3:29134 17 1557 |19.43 
7 | Knee of Cafiopea d | 3) 17 25 145549 1 9 41) 3.71158 55 2751]19,07 
8 | Leg of Cafropea Z é 3) 24. 10 22,9] 1 36 42] 4,53 ]62 25 20,6[18,25 
9 | Preceding of the Northern Triangle a} 4) 24 43 28,0] 1 38 54] 3.49 28 20 59,3 ]18,19 
10 Middle of ‘Two, atthe Earof the Ram y | 4) 24.57 46.3] 1 39 $1] 3.27/18 3 34.0418,16 
11 | Preceding Horn of the Ram BY 3) 25 13 4.7[ § 40 52] 3.28/19 34 34,1 [18,12 
12 | Foot of Andromeda y | 24.27 9 56,5} 1 48 gol 3,61 ]41 7 0,5 ]17,82 
13. | Node of the Fifees a | 3, 27.17 7.0} 149 8] 3.09] 1 32 50,2117,80 
14 | Following Horn of the Ram w | 3) 2817 5,0] 1 53 8) 3,34]22 16 9,6117,63 
15 | Northern of the Triangle B| 4) 28 42 15,6] 1 54 45] 3.48133 47 28,2 |17,56 
16 | Southern of the Triangle y 1 4) 39 39 9.7) 2 2 32) 3.52132 40 3757 157,22 
17 | Following inthe Whales Cheek y | 3| 37 35 3490} 2 30 22] 3,124 2 10 30,5 /15,87 
18 }| Northern in the Flower de Luce 4] 38 16 0,0] 2 33 41 3553]28 11 26,3 ]15,73 
19 | Southern in the Flower de Luce 4] 38 49 3955} 2 35 19] 3.50126 12 44,4 ]15,61 
zo | Shoulder of Perfeus Y _3]_4 42 5530 2 46 $21 4524/52 30 13,8 14,96 
21 | Jaw of the Whale a | 2| 42 18 33,0] 2 49 14) 3513} 3 5 326114,81 
22 | Head of Medufa Bi 2143 ° 4; 252 of 3.384139 58 1756]14,64 
23 | Bright Star of Per/eus a | 2) 40 39 22,5 | 3 6 37| 4919 148 56 46,6]13,74 
24 | Thigh of Perfeus d 1 3] st 38 33.3] 3 25 144 4517146 57 40,0]12,52 
2g | Brightcft of the Pleiades n | 3] 53 10 1,6] 3 32 40] 3.54/23 18 35,8 |12,01 
26 | Extreme of the Hoot of Perfeus € 13) 54.37 40] 3 38 28) 3.72131 7 2,6)11,60 
27 | Knee of Pezjeus e | 3) 55 17 24.51) 3 40 TO] 3:94)38 15 41,6][18,41 
28 | Firft of the Hyades y | 3] Ot 23 56,2] 4 5 36] 339)15 ©O 6,8] 9,59 
29 | Second of the Hyades 3] 4] 62 8 17,3] 4 8 33) 3.44]16 56 2,8] 9,35 
30 | Northern Eye of the Bull « | 3] 63 30 42.4] 4 14 31 3.48118 36 13,7] 8,93 
gr | Southern Eye of the Bu//. Aldcbaran a | 1} 05 24 4,0} 4 2 561 3,43 ]15 59 352] 38533 
32 | Goat a | 1] 74 33 56,5] 4 58 16) 4.40/45 42 30,7) 5133 
33 | Northern Horn of the Bul? B21 77 37 27.21 § 10 30] 3,78 [28 22 6,2) g,2y 
34 | Weltern Shoulder of Ovioz y | 2177 56 22] 5 TE 44) 3.22 6 § 5557] 4.19 
35 | Southern Lorn of the Bud/ £ | 3] 80 40 42,9] 5 22 43) 3.58/20 57 52,7) 3,24 
6 | Shoulder of the Coachman B\ 3) 8s 17 57:8 4l 12] 44.41/44 53 16, wees 
re Eaftern Shoulder of Oviow e : 35 z4. gee 41 39] 3525 ; a ice tie 
38 | Hand of the Coachman 6 | 3) 85 40 8.5] 5 42 411 4.08137 9 51,6] 1,5! 
39 | Foot of Ca/for n | 4] 89 56 36,31 5 59 48] 3,63 [zt 33 15,5} 0,02 
40 | Foot of Pollux, the brighteft w | 4[.9t 58 25,0] 6 7 54] 3.63 [22 30 59,2] 0,07 
41 | Bright Star in the Foot of Pollux y | 3] 95 48 S47] © 23 16/ 3.48 |16 35 16,Q] 2,02 
4z | Knee of Cafor e | 3[ 97 8 9,0] 6 28 33] 3.71 J25 21 Ooh] 249 
43 | Knee of Pollux - € | 3] 102 18 49,4} 6 49 15| 3.58 120 54 gost] 4,27 
44 Ee ates Pollux d | 3]106 17 26,4] 7 5 YO, 3,61 ]22 25 8g] 5,6! 
45 | Neck of the Littl Doe _ B | 3/108 23 46,5] 7 13 354 35274 8 46 20.2) 0 3 
“46- Bright Star in the Flead of Ca/ffor Ta | 2[109 39 «247 "9 18 36] 3,87 [32 24 345 | O73 
47 | Brighteft in the Litt’: Deg. Procyon @ | tit 32 59,4] 7 26 ba] 3,28] § 50 42,5] 7535 
48 Head of Pollux B| 2[112 29 45,6] 7 29 so] 3.75 [23 36 24,5 7,06 
49 | Southern Foot of the Crad B| 4lr2z0 44 443] 8 2 561 3.85 | 9 56 7,0[t0,7] 
150 Northern 4/5 . y | alizz ri 42,2] 8 27 47] 3552 [22 20 59.3 f1tT 
1 {Southern 4/s D | 4127 36 43.4 “B30 27) 4.44 \O 9 22,0 [1222 
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ti, A CATALOGUE of Eminent FIXED STARS: 


oT 
ee 


NorTuHern Srars NaMEs, 


AND as 
’ Places in their CONSTELLATIONS. | 2 
THE aan 
Northern in the Foot of the Great Bear ‘ 
Claw of the Craé “ 
Southern in the Foot of the Great Bear % 
Preceding Knee-of the Great Bear U) 
Foot of the Liox 0 
Eye of the Lion ‘ 
Northern of the Head of the Ziox & 
Southern in the Neck of the Lion a 
Heart of the Lion. Regulus a 
Northern in the Neck of the Lion é 
Foliowing in the Neck of the Zzou Y 
In the Belly of the Lion e 
Southern in the oO of the Great Bear B 
Northern following in the Great Bear a 
Thigh of the Lion Ly 
Back of the Lion 8 
Tail of the Lion 8B 
Northern Wing of the Virgin B 
Southern following in the O of the Gr. Bear] 
Laft in the 0 of the Great Bear C) 


Southern Wing of the Virziz 

Firft of the Tail of the Great Bear 
Foregoing in the Waift of the Virgin 
The brighteft under the Great Bear 
Northern Wing of the Virgiz 


Middle of the Zai/ of the Great Bear 
Following in the Waift of the Virgin 
Extremity of the Tail of the Great Bear 
Preceding Thigh of the Cowherd, or Clown 
Extremity of the Dragon's Tail 


Brighteft of the Clown.  Ardfurus 
Preceding Shoulder of the C/owz 
Following Foot of the Clown 
Following Thigh of the Clowz 
Preceding in 0 of the Listle Bear 


Head of the Clow, or Cowherd 
Following Shoulder of the Cloqun 
Preceding in the laft Joint of the Dragon 
Following in G of the Litt: Bear 
Preceding in Neck of the Serpeut 


Brighteft in the Crooun 

Brighteft in the Neck of the Serpent 
Southern in the Neck of the Serpent 
Following the brightelt of the Serpent 
Following of Southern in Serpent's Neck 


Following in the lait Joint of the Dragon 
Preceding Arm of Hercules 
Preceding Shoulder of Hercules 


%R > on|m =a ale nn wns 


WV" DWRR 


99 : 
soo | Laft Joint of the Dragon 


6 

Y 

a 

’ ” 
tor | Foregoing in the Side of Hercules 4 
102 | Loins of Hercules ” 


Yanuary 1, 1750, and annual Variation from thence. 


With their Number, Right Afcenfion, Declination for 


Ann, 
Declination | Var. 
. North. me 


= 


Right Afcen. [R. 
in Degrees. {i 


9 43 31,1 
57 19 1551 
4.45 4322 
39 40 25,8 
12 18 3443 

56 14 12,2 
Oo 41 2755 
5° 34 54 
19 39 45:0 
65 34 32:5 

20 29 39;2 
38 24 19,0 
4 48 52,2 
28 8 27,0 


{ess:t59:¢08 ee re Bis Nias tusks typ us fos m2 Ga 6s [A we A oo Oo ] apnyrase 


Wo G2 Vd ws lenesterus oslostenes Gs alive Non 
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31247 58 G2 i i iE 
4248 34 59,6 3 
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\II, A CATALOGUE of Eminent FIXED STARS: With their Number, Right Afcenfion, Declination for 
January 1, 1750, and annual Variation from thence. : 


ics = ac Ann. a Ann, 

ie . Nortruern Stars NaMéEg, 32 (9g ne Desee Rae Var. Denson Var, 

. AND aaj> . 17 h . — 

Places in their CONSTELLATIONS. Bi a oo ? «# |. M. S.| Ss. jo ¢% #@ | a 
THE om 

a Ae Eas Side of Hercules ao [3 258 49 52,2 a6 50 43] 2,29 31 : 41,6 | 5,96. 

S reuses 7 2 92 I 2 I 

tog | Following Shoulder of Hercules a 13 ae 56 ae o Hl Fe rhs a 7 ee ree 

106" ead of Ophiuchus a | 2(260 so 5,3 |17 23 20] 2,78 12 45 47.9} 3,17 

107 |Eye of the Dragon B | 3)261 12 6,817 24 48] 1,36 [52 29 44,5 | 3,06 


108{Northern in Shoulder of Ophinchus 
1og{Southern in Shoulder of Ophiuchus 
110|Elbow of Hercules 
rri| Knee of Hercules 
112|Head of the Dragon 


2,97 | 4 41 40,6] 2,52 
3,01 f 2 49 28,3] 2,15 
2,38 [27 53 3:9] 2,03 
2,06 {37 17 56,4] 1,08 
2,21 {St 31 37,9} 0,80 


31262 46 55,0 f17 31 8 
3}253 50 35,2 }17 35 22 
4]/264 10 9,5 17 36 41 
3|266 55 25,6 17 47 42 
_3)267 42 3,0 J17 50 48 


2,06 138 34 0,0] 2,48 
2,22 133 5 23:4] 3555 
3:00 | 3 54 6,0] 3,80 
2,11 136 35 48,6} 3,97 
2573 114 44 56.11 4.18 
2,26 132 21 49,0] 4,29 
2,69 113 30 42,5 | 4,67 
0,06 [67 13 17,1 | 6,22 
3,02 | 2 38 18,2] 6,26 
2443 127 27 4,0] 6,90 
2,69 |17 27 28,9] 7,58 
2,28 {lo 1 22,0] 8,02 
1,86 144 31 58,5 | 8,24 
2,91] 8 ¥3 4453 | 8,36 
3.07] © 23 5.41 8,45 
3,02 | § 48 10,6] 8,71 
2.16139 8 12,8 {11,00} 
2,88 Jto 28 20,0 {11,58 
2,82 133 49 52,2 [11,74 
2,82 113 44 32,6 |11,91}' 
2979 TS 2 FUSS |12,05 
tq 31 36,6 [12,32 
44 23 5405 [12,39 
15 14 22,55 [12,54 
33. 2 50,4 {12.62 


14277, 7 7,0 418 28 28 
31280 12 47,3 {18 40 51 
4}280 56 51,2 418 43 47 
3)281 26 36,3418 45 46 
44282 4 17,5 [18 48 17 
3}282 23 54,3 {18 49 36 
41283 28 50,4 |18 53 55 
3,288 6 23,0]19 12 26 
3}283 13 24,7 J19 12 54 
_3}299 9 25,3 [39 20 38 
41292 14 1,0]19 28 56 
31293 35 3%2/19 34 22 
34294 17 28,4 }19 37 10 
24294 38 46,7 [19 38 35 
44294 55 55:0 19 39 44 
3/295 45 31,0 }19 43° 2 
34303 18 50,0}20 13 15 
4)305 18 56,4 }20 21 16 
41395 54 17,8) 20 23 37 
_3| 306 27 34,3} 20 25 50 
31307 0 22,2|29 28 1 
4)307 56 44,9 
21308 13 38,5 
41308 46 3,0 
6 


loeener-wnel Geren Be ee ee 


113|Brighteft in the Harp 

114|Preceding in the Lozange of the Harp 
115|Preceding in the Extremity of Serpent's Tail 
116]Following in the Lozange of the Harp 
117|Preceding in the Tail of the Eagle 


118|Following in the Lozange of the Harp 
i19|Following in the Tail of the Zagle 
120]Second Joint of the Dragon 
121| Preceding Wing of the Eagle 
122|Beak of the Savax 


123{Brighteft of the Arrow 7 
124{Preceding in the Neck of the Eagle 
125|Northern Wing of the Swan 
126] Brighteft of the Eagée 
127| Following Shoulder.of Antinous 
128|Following in Neck of the Lagée | 
129|Breait of the Swan 
130}Preceding in Tail of the Dolphin 
131] Preceding in the Lozange of the Dolphin 
142|Southerly in the Lozange of the Dolphin 
133] Northerly in the Lozange of the Dolphin 
134.|Southerly following in the Loz. of the Dolphin 
135) Tail of the Scan 
136|Laf in Lozange of Dolphin 
137 |Brighteft in Southern Wing of the Swan 


~z nwa |mnee mft a ow 2 | sanee AODR le SEND 


438] Extremity of Southern Wing of the Swan g 29 12 50,7 414,31 
139 Head of the /itth Horfe ° a A 14 oot oe 
140 |Firt of Pegafus e 18 44 53,7 }14,80 
141 {Preceding Shoulder of Cephews a 6i 3h 5557 [14,92 
142} Girdle of Cepheus 8 69 27 54,8 115,64 
143] Mouth of Pepafus a | 3}322 58 21,6 8 44 29,8 [16,00 
144] Lower Part of Southern Wing of the Swan we | 44323 14 41,1 27 37 2451 [16,05 
145] Neck of Pega/us © | 31337 '4 43,9 9 F% 453 118,48 
146|Northern in the Knee of Pegafus » | 3/337 49 377 | 28 55 14,5 [08,55 
147|Ring of the Chain of Andromeda o | 41342 36 49,0 4 §9 22,0 1912) 
148]'Thigh of Pega/us B | 2(342 55 14, 26 7 Ligels 
1491 Wing of Pegafus @ | 21343 4 5733 13 Ms 56,0 1onl] 
150}Following loot of Cephius y | 4|352 19 22,1 19,86 
15 t| Head of Andromeda a 27 42 32,1 [20,04 
8 


719 20,04 


2/358 52 44st 
358 
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IXED STARS: With their Number, Right Afcention, Declination tor 
1, 1750, and annual Variation from thence. 


LOG of Eminent 


Januar 


SouTwern Stars NamEs, wig Right Afcen. Var. | Declination | Var. 
Ne ND as in Degrees. Ss South. ear 
"| Places in their CONSTELLATIONS. | & 3 77 : 


o 


THE 


Tail of the Male Hydra 3 2 §8,3 
Head of the Phazix 3 28 0,9 
Brighteft in the Whale’s Tail 7 45 28,6 


Thigh of the Phanix 13 43 21,7 


l= 
3 
4 
a 
I By 3 
2 a | 2 
3 BY}? 
4 B | 3 
5 | Preceding towards the Whale’s Tail n |_4] 14 0 16,1 
6 | Following towards the Whale’s Tail 6} 4 
7 | Following Wing of the Phenix ¥ 1 3 
8 {Source of the River. Achernar a]. 
9 | Head of the Male Hydra a| 3 
10 {| Variable of the Whale o | 4 
11 | Preceding in the Cheek of the Whale oe} 3 
1z | Breaft of the Whale ‘ 3 
13 | Fir? Turning of the River 6 | 3 
14 | Tard Turning of the River 4 
15 | River, before the Whale € 43 : 
16 | Following, in the River «| 3 2,89 10 19 12,0[12,79 
17 | Following in the River a | 3 2,88 |ro 37 32,0]12,10 
18 | Fourth Turn of the River ¥ 13 2,79 14 14 21,6]1 1,02 
19 | Middle of the Male Hydra 7! 4 1,14 —174 59 55,9 |10,66 
20 | Brighteft in the rhomboidal Reticula a | 3 0,74 63 6 16,3] git 
zt } Tail of the Gold-Fith, or Dorade al] 3 1,28 55 34 12,9] 7,78 
22 | Laj? of the River BY 3 2,95 5 25 49,2] 5556 
23 | Bright Foot of Orion. Rigel Bi1 2,89 8 30 37,4} 4,97 
24 | Northern in the Sword of Orion n 1 3 3,02 2 38 56,6] 4,17 
25 | Belly of the Hare Bl 4 6 
26 | Preceding of Orton's Girale d|2 5 19 16 5 
27 | Brighteft of the Hare a] 3 5 21 43 
28 | Middle of Orien’s Girdle e | 2 5 23 33 
29 | Laff of Orion’s Girdle E}2 5 28 10 
30 | Preceding of the brighteft of the Dowe a] 2 5 30 37 
31 | Belly of the Gold-#ith, or Dorade Bl 4 § 31 19 
32 | Southern in the Hare's Foot ¥14 5 34 
33 | Knee of Orion x | 3 5 35 55 
34. | Northern in the Hare's Foot é1 4 5 40. 35 
35 | Following of the brighteft of the Doves BY 3 § 42 10 


36 | Preceding Foot of the Great Dog 13 6 10 ¥ 
37 | Knee of the Great Dog B13 6 11 > 
38 | Brighteft of the Ship. Canopus «afi 6 18 25 
39 | Summit of the Ship's Rudder v | 3 630 7 
40 | Brightett of the Great Dog. Syrius a {iu 6 34 8 
41 | Phigh of the Great Dog 2 13 48 
42 | Back of the Great Dog S 
| 43 | Poop or Stern of the Ship 7 
44. | Tail of the Grea Dog ” 
45 | Poop'of the Ship o 
46 | Poop of the Ship ¢é 
47 Preceding, in Body of the Ship y 8 451 
48 | Following in Body of the Ship 13 B17 21 
49 | Brighteft in Middle of the Ssip o 8 37 48 
_§0 | Sail of the 84ip A} 3/134 42 17.7! BG 4g 
a | Brightest about the Oars of the Sd; “Ti 0,0 2 
$2 [Mall of the 8; : niger as ete 


1,8 
1,20 
1,01 


g| 2,21 


575 
1,05 


oO 56, 
36 30 Aded 
28 49 5957 
42 48 26,6 
39 13 Buy5 
49 36 34.9 


58 42 52,5 fi 


5348 2,1 
4.2 26 
68 4t 20,5 
58 oi 


4ntf 


5:03 
' 5188 
0,37 
6,96 
gz 
10,46 


212 The ROYAL ASTRONOMER 


(il, A CATALOGUE of Eminent FIXED STARS: With their Number, ight Afcenfion, 
anuary 1, 1750, and annual Variation from thence. 


og Right Afcen. |R. Afcen.] Var. 
B-| in Degrees. jin Time. |~ 7 
a 
isd 


Sournern Stars NaMBS, 


AND 
Noe. | Places in their CONSTELLATIONS. 


THE 
53 |Brighteft more Northerly 
54 | Heart of the female Hydra 
55 {Oars of the Ship 
56 |Southern in Section of the SAip 
57 {Northern in Section of the Ship 
58 |Top of the Ship's SeGion 
59 }Foot of the Cup 
60 |Preceding in the Crupper of the Centaur 
61 |Beak of the Rawen 
62 |Eead of the Raver 
63 | Preceding Arm of the Crofs 
64 |Preceding Wing of the Raven 
65 |Foot of the Cro/s 
65 |Preceding in following Wing of the Raven 
67 |Head of the Cro 


68 {Foot of the Ravex 

69 {Preceding of the Fy 

7° |Top of the Cextaur’s Crupper 

71 |Southern in the Virgin's Girdle 
_72_|Head of the Fy 


73 |Following Arm of the Cro/s 
74 {Southern Wing of the Virgiz 
75 1 Tail of the female Hydra 
70 | Preceding Shoulder of Centaur 
77 Spike of the Virgiz 
78 [Belly of the Centaur 
79° | Wailt of the Cextaur 
80 |Preceding Leg of the Centaur 
8: | Following Shoulder of the Centaur 
_32 |Robe of the Virgin 
83 |Southern Foot of the Virgin 
84 ‘Southern in the Shield of the Centaur 
85 |Head of the Compafes 
86 |Brighteft in the Foot of the Centaur 
87 |Foot of the Wolf 
88 |Southern Scale of the Ballance 
89 |Extremity of the Foot of the Wolf 
g° |Following Foot of the Centaur 
gt |Preceding Claw of the Scorpion 
92 {Preceding of Southern Triangle 
93 |The Northern Scale of the Bal/auce 
94 |Following in Shoulder of the Wolf 
95 |Following in Northern Sca/e of the Bal/ance 
96 |Top of the Southern Triangle 
97 {Southern Claw of the Scorpion 
98 |Southernin the Forehead of the Scorpion 
99 |Middle of the Forehead of the Scorpion 
too |Northern in the Forehead of the Scorpion 
tor |Top of the Forehead of the Scorpion 
102 |[Preceding Foot of Ophiuchus 
"03 Following in the fame Foot of Ophiuchus 


o 4 H.M.S.| S&S. 


138 35 52,9] 9 14 24} 1,86 
138 49 40,0) 9 15 19] 2,96 
145 12 43,2] 9 40 5§1| 1,50 
158 35 34,9 ]10 34 6] 2,12 
158 51 29,3 |10 35 26] 2,27 


—— | — | tS } tf ee 


201 3 39,4 113 24 14] 3,09 [52 10 55,2 
205 1 14,6113 40 5] 3,66 |46 2 38,3 
206 36 41,8 {13 46 27] 4.09 [59 9 1,8 
207 59 575.413 52 Of} 3552 135 7 349 
209 53 5798 {13 59 36) 3.19 | 9 5 43,3 
211 24 18,4 [14 5 37] 3:22 [Iz 12 29,0 
3975 $41 2 28,8 
4,68 [03 51 48,2 
4:41 159 47 94 
| fe AE cl Md PPL A fc di 
3939 $14 59 957 
3,86 42 6 13,9 
3:84 [40 4 45,6 
3.48 124 16 53,5 
3253 
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| IL A CATALOGUE of Eminent FIXED STARS: With their Number, Right Afceniion, Declination for 
January 1, 1750, and annual Variation from thence. 


Ann Ann. 
Souruern Srars Names, Bt oa | Right Afcen. |R Afcen, Var. | Declination | Var. 
Anp a | 8+} in Degrees. | in Time. | = South. ae 
Ne. | Places in their CONSTELLATIONS. [3 & | ce ee me 0: oY S| a - 
THE 
104 |Preceding of the Scorpion's Heart o | 4/241 30 40,7116 6 3} 3,62 |24 58 2,9] 9,56 
105 | Brighteftin the Scorpion's Heart. Antares a | 1/243 31 52,8 )16 14 8] 3,66 25 51 8,41 8,93 
106 | Following of the Scorpion’s Heart t | 4/245 § 32,3 [16 20 22] 3,70 27 40 14,7] 8,44 
107 | Following of the Southern Triangle « | 3/245 37 5.0}16 22 28] 6,16 168 31 24,31 8,26 
108 |Southern in the Kuee of Ophiuchus € |_3}245 51 19,0 | «6 23 25] 3,30 |10 2 16,0] 8,20 
109 | Firft Joint of the Scorpion’s Tail # | 3/248 30 14,8 [16 34 4) 3,90 |33 43 41,1] 7534 
110 {Second Joint of the Scorpion'’s Tail KB 3/248 44 54,6 [16 35 OF 4:04 137 35 18,6] 7,26 
111 |{Brighteft in the third ‘Joins € | 3/249 15 51,0/16 37 3) 4,20 |41 54 336] 7,09 
112 | Fourth Joint 2 | 3/253 34 3451 [16 54 18] 4,28 142 52 39,2] 5,66 
113 {Following Knee of Ophiuchus nm |_2/254 0 53,9416 56 4} 3,44 15 23 28,4) 5,52 
114 | Following Foot of Ophiuchus 6 3/256 40 11,2 ]17 °6 21 3:67 |24 43 20,6] 4,61 
115 | Middle of the 4/ar @ | 3/258 8 27,0 /17 12 34] 4,61 |49 38 31,8] 4,12 
116 | Little Star in Extremity of Scorpion’s Tail v | 41258 27 0,8 417 13 48] 4,09 [37 3 55:9] 4,01 
117 | Brighteit in Extremity of the /ame Tail A | 3/259 9 59.4 |17 16 go} 4,08 136 53 23,6] 3,75 
118 sth Joint of the Scorpion’s Tail 6 _{_3}259 50 56,1 117 19 24) 4,30 42 48 23,2] 3,53 
119 {7th Joint of the jame Tail x | 3/261 18 19,3 |17 25 131 4,13 138 52 14,6] 3,03 
120 |6th Joint of the fame Tail 4 | 3/202 31 53,5 [17 30 8] 4,18 139 59 49,0} 2,60 
121 |Inthelaft Joint of the Serpent § | 4/266 49 26.9 |17 47 18} 3,16 |°3 38 55,3] 401 
122 | Follows at the Point of the Arrow of Sagittary} y | 41267 26 21,5 |17 49 45| 3,87 130 23 53,7} 0,89 
123 |Top of the Bow of Sagittary #_|_4|269 42 12,7 117 58 49 3,60 25 56,9\ a0 
ee ae | — 
124. |Foot of Sagitrary d | 3]271 14 51,8 ]18 4 58] 3,85 29 §4 18,4] 0,43 
1z5 {Southern Extreme of the Bow of Sagittary ‘ 34271 53 39:7 118 7 35] 4,00 34 28 17,4) 0,67 
126 | Northern Extreme of the Bow of Sagittary a 31273, 8 5,2 418 12 32 3972 |25 31 5754] 1,09 
127 | Arrow of Sagittary % | 41277 30 26,7 |18.30 21 3,77 [27 13 13,0 2,67 
128 |Preceding Shoulder of Sagittary 7_|_31279 56 13.4 |18 39 45] 3,74 126 34 51,0] 3,45 
129 |Arm of Sagittary § | 3]281 40 16,6 |18 46 qr 3284 130 12 36,0] 4,06 
130 {Head of Sagittary o 4[282 25 19,1 |18 49 41 3,60 |22 5 0,8 4531 
13i {Preceding Shoulder of Sagittary Tv | 4/282 49 38,3 [18 51 19 3577 [28 0 30,6] 4,45 
132 {Following in the Head of Sagittary ™ | 34283 35 4554 [18 54 23] 3,59 (21 23 48,8 5170 
133 |Preceding of 2 in Foot of Sagittary B |_4]28 9 87]19 4 37 4:34 144 53 42.4] §,57 
134 | Leg of Sagittary # | 41286 37 43.3 [19 6 31] 4,20} 41 3 24,5| 5,73 
135 {Side of Aautinous + 1 41290 58 30,6 Jig 23 54) 4.01 | £ 49 12,2) 7,17 
136 |Back of the Peacock ® | 4/295 58 5520 119 43 56] 5,92 |66 46 50,8] 8,78 
137 | Brighteft preceding in the Head of Capricorn @ | 3/300 56 28,9 }20 3 46] 3,35 13 18 2,8 /10,30 
138 |Eye of the Peacock @_|_2}301 25 20,0 /20 5 41] 4,89 157 30 27,4 |10,44 
139 |Following in the Head of Capricorn B | 3/301 44 3,0]20 6 56 3939 115 33 2,7 [10,54 
140 | Zagaye of the Indian @ | 31304 57 56,9 }20 19 52 4:29 |48 8 14,0/11,48 
1g1 | Wing of the Peacock B | 3/305 31 18,6 |z0 22 5] 5:65 167 4 8,5 11,64 
142 | Breait of the Peacock y | 4/316 21 5,2 far 5 244 5,28 166 28 19,8 14,50 
143 | Preceding Shoulder of Aquarius B 131319 35 53,7 [21 18 24] 3,18 | 6 39 _2254 115,35 
144. | Preceding in the ail of the Goat y | 3/321 27 12,5 |2 25 49] 3135 [17 46 42,0 115,66 
145 | Following in the Tail of the Goat ® | 3/323 18 86/21 23 13] 3533 [17 14 48,3 116,06 
146 | Head of the Crane Y | 3/324 4° 3395 [20 38 42) 3,70 138 34 28,7 116,36 
147 Preceding Wing of the Crane % 1 21328 5 757 [20 52 21} 3,98 148 g 2144 17300 
148 | Following Shoulder of Aquarius % 13/328 14 0,6 21 52 56] 3,10] 4 3% 25,9 17,03 
149 | Beak of the Toucan # | 3/330 16 46,0 ]2z2 1 7] 4,31 [61 29 34,0 17540 
150 | Following Arm of Aquarius ¥ | 3/332 11 5,6 ]22 8 gal 3,09] 2 38 1355 17,78 
151 |'Thigh of the Crane 8 | 3/336 54 3,2 |2z 27 36 3,68 /48 10 51,0 /18,43 
152 | Water of the Water-Bearer A | 41339 53 27,8 |22 39 34] 3,16] 8 54 8,2118,82 
153 | Leg of the Warer- Bearer o | 34340 20 14,6 [22 41 21 3522 117 8 39,9 18,87 
154 | Brighteit of the Southern Fides. Fomalbaut @% 1 14340 56 41,7 122 43 47] 3,34 130 56 24,8|18,94 


15g |Water of the WarereRearer Al3 20.2341 [23 1 22) 34131 7 23 31,2(19,38 
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L Equations of Croc x-Time, 

after) to 1800, N. S. Which will ferve, 
January. February. 

Eq®. JEq-©|Eq-@]j Ea". Eq. ©JEq- © 

Time.]Piace.|Decin [{Time.|Place. Decl. 


MA 
Year 


May. 


Eq. © |£q- © 
Place. | Decl. 
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July. 
Days + | ++ — 

1 5r{ 1 52}0 4 4341 44 

2 53,2 54° 4 2] t 44 

3H 4067 0 suo 5 4r}t 44 

4 ff 4s] stpo 6 39 | % 44 

sf}_at{rsye 8 39 |_2.45 

6 39} 1 gto 8 36 | 1 44] ° 32 

7 36 | 1 5130 10 33 | 1 441° 32 

8 34} 1 5yfourr 31] 145] ° 32 

9 94] 1 5070 41 28 | 3 44] 0 31 

° 35 |.3 50] 0 33 26] 1 45 } o 3° 
© 3° 
© 29 
° 29 
o 28 
o2 


Oe 


r 51f © 35 0 27 
1 gt] oO 35 o 26 
1 50, 0 36 o 26 
1 49] 0 36 

1 49] 036 10 


1 491 0 37 
14 37 46 
14 37 46 
1 49) 0 38 = 46 
1 48 38 + 
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1 48 46 
ae 45 
1 47 46 
147 46 
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N. HB. The AL are of Dechnation for 
ff adds.--The Equation o 


Paffage from the Solflices to the Equator, —~The Rquation of the Sun's PI, for every 4, Years continual. 
Thirds, for every 4 Years, adds and fubtraéta, alternately. From ‘fan. sit, i¢ ids 
Auge fub. frotbence to 274 Nov. adds firs thence to 30 Jan.—=The Signa printed are for Years forward 


every 4 julian Pears adds ia the Sun's Paffage fron the na pete to the Solfticea 3 but fubtratts 


1 to Jan. 30 3—fubs. fre thence to May 3. adds fir thence'e ' 
and the contrary Signs ferve for Yit k 
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x46 )017 
146/01%6 
r 46/0 16 
146 | 017 
1 46 | 015 


X40) 0 14 
1 46) 033 
1 46 | 033 
146Jou 
147|oHn 


oooaa 
LA nso we 


| 


1 46/0 4 
146 ]o 2 
146 }o 2 
1 46]}o!% 
145 |9 2 
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SMALL EQUATIONS continued, &c. accordingto M. De fa Calle. 


EQUATION of the SUN’s Right Afcenfion in Time for every four Years forward, ferving with a contrary Sign and Years forward, for th 
Equation of the Diftance in Time, of the Seéion of Aries, from the Meridian, for finding the Time of Stars paffing the Meridian by Addition ; 
being the Complement of the SUN’s Right Afcenfion in Time. 

N. B. For Years back ufe the contrary Sign. 


Jan. Feb. Mar. Apr. May. June July Auguft 
Days} -fe + + oe + + ee Oe 
Se Se Se 6 5. Ss. 8. Ss. 


———— | | 


February, : May. 
TT Wain, 6. t. 1 @ Wim. s. ti)’ ¢ m. st. | ? 4 “ms. t. |? 4 @ “m. &. te 
Tre eae 16 17 = 3 8 2f16 rr ssl x 5 8 { 16 3 10f x 415 | x5 §5 30] x § 59135 49 go] t 8 9 
16 20 151 x 10 33/16 17 Ol x 7 gofx6 x0 15h x 4 50 | 16 2 sol x 4 22 15 54 201 r 6 34] 15 49 10] rt 8 23 
1620 Oo x 10 42/16 50 ssf x 6 Ssfx6 8 ssf x 4 34 1 16 0 35/3 4 34 15 53 tol r 6 33 [15 48 ach x 8 3 
1619 401 § 9 45/36 14 S51 1 6 23116 7 35) x 4 21 | 35 59 1s] k 4 48 15 52 yO] r 7 4] 15 48 25] x 8 qt 
1619 10) r 9g 15126 x3 Ss] x 5 safx6 6 Slr 414 J 15 58 of 3 5 7 1g 51 20] § 725] 35 48 10] r 8 43 
16 18 gol x 8 42/16 12 sol x 5 26416 4 go} x 4 12 | x5 56 gol x 5 28 | 25 50 35} 3 7 481 15 48 cl x 8 42 
July. Auguf, hae September, O€ober. November. December, 
1547 sc} ¥ 8 3x/%5 50 10[ & 6 2a4lts 56 ro] r 435 | 16 4 of 5 4 1% | °3x6 12 20) I &s0]{ 16 18 251 110 7 
1548 of 3 8 az7|x5 sx of x 5 34 15 57 20} 1 4 5 | 36 5 25) § 4 29 | 16 13 40, tr 7 23] 16 39 Of 1 10 30 
15 48 rs} 1 8 of4s 52 sc] t § Xolrs 58 go] 1 3.57 $16 6 45}1 446 1 16 14 45| 1 8 0 | 16 xg 30] 2 10 
15 48 35] 3 7 41/15 52 40) x 448116 0 of x 354 136 8 Ss) r 5 ro | 36 15 45! x 835 | 16 20 of 1 10 56 
15 48 55) 1 7 20/25 53 35 43176 120] r 3 56 ] 16 9 s3| I 5 37 | 16 16 45} 21 g 8] 26 20 36} r x8 
15 49 25] t 6 §5its 64 45] 1 4 37/16 2 go] 1 4 16 x10 so} t 6 8 4116 17 4ci_1 9 40 16 20 20] £31 


164 20” 4 
Dif. + Dif. + 


of3,{ o° o|, | o o| 
87 1 30 go 1 34 
3.1 32/83 3 7 
83 4 28] 36 3 39 
8x 5 st 84. = 
76 7 1 So 7 38 


— 
Apparent OBLIQUITIES of the Ecliptic and Eguator, for Sanuary 1, in the Years following, 


1748 239 287 20! 1757 23° 28 aa” 1760 239 28% 24! 1763 239 28/ 134 
1755 23 28 16 1758 23 28 23 1761 23 28 23 1764 23° 28 45 
1756 2 28 23 28 og. 1762 23 28 21 1765 23 28 x 


7 19 1759 
Still decreafing” (Sce p, 33) 23 28 20 being the Mean Obliquity, according to the French Authority, 


ne rene ean ate 
Examrix. To find the Moon's apparent Semi-Dianuter in Altitude, and apparent Altitude of the Moon's Center, fromthe Horizontal Semi-Diamuter 
26/35”, and apparent Altitude of the Moon's upper Limb, 49° 40/, obferavd ? 


Alte p 49° 30" o” obferved. Honzontal or true Semi-Diameter 16% 15” 
—— 16 28 Under 16/ 20%, and apatutt go2 30! Altitude, you find = 13 Equation 
49 13°32 Ap. Alt. )'s Center, reqd, Apparent Semi-Diameter j) in Altitude 16 28 required, 
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TABLE of Crocx-Timr at NOON by the SUN, the SUN's Righe Afcenfion, and his Complement of Right Afcenfion, or Diftance of 
Aries from the Meridian,in Time, according to M. De la Caille, reduced to Greenrvich Obfervatory for 1760. 
JANUARY. FEBRUARY. MARCH. 

Clock Time © Rig Co. © R. A.fClock Tim © Right Co.ER.A.JClock Time, | Right Co. OR.A, 
wlat Noon by; Dif. |Afcenfion] Dif. Jin Time, orlat Noon by|D.|Afcenfion | Dif. fin Time orjat Noon by|D.|Afcenfion|Dif. jin Time, or 


ig 


| the © in Time. ly fr. Mer.| the@ in Time. oy fr. Mer} the @ |_ jin [Time. ve fr. Mer, 
homes. | he h. m. 8, | 8. [h. h. mos, 


I § 914] 12 4 12 12 33 |,,J22 51 39 r 8 40 
2 § 450] 12 ‘4 3 12 12,20 | j[22 1 446 
3 5 Of 12 43 249 8 1212 7 [73)2 Iomra2 
4 6 1] 12 4 uf 245 7 | 12 30 54 FAl23 © 57 19 
5 4 $1 33 | 12 4 of 242 6 {12 11 40 15/73 o 53 38 
6 447 16 | 12 3 59) 2 37 6 | 12 13 25 15{23 © 49 56 
7 4 42 53 | 12 3 58 2% 33°77) 12 41 10 15 23 © 46 14 
8 4 38 31 | 12 3 53] 2 29 9 | 12 10 55 32/23 © 42 34 
9 4 34 15 | 12 3057 2 25 11} 32 10 39 J 6/23 O 38 ¢ 
FO) 4 29 50] 12 3 s5f—222 14 | 12 70 23 16123 © 35 11 
z 425 30 35s 2 17 19112 10 7 17? © 3141 
12 4 25 It 3 s5[ 7 73 24/72 9 50 |,Q]23 32 0 27 51 
13 4 16 51 | 12 54] 7 9 294 72 9 33 [75/23 35 0 241 
14 4 12 33 | 12 ea] 2 5 35} 22 9 16 |,7)23 39 28 © 20 42 
5) 4 8 15] 12 2 142412 8 sg 13/23. 43 ° 16 53 
1€ 4 358} 12 1 8 41 17173 46 45 © 33 15 
17 3 59 43 | 12 12 8 24 | 3)/23 50 24 © 9 36 
18 355 27] 12 12 8 6 13\73 54 2 Oo 5 58 
19 3 51 121 32 12 7 48 r9|73 57 42 Oo 219 
20) 346 58 | 3x2 12_ 7 29 143 23 58 a1 
cad 3 42 45 w2 7 11 23°55 3 
22 3 38 33] 12 1z 6 52 4 23 51 2s 
23 3 34 22 | 12 12 6 34 19 23°47 47 
24 330 11 | 12 Iz 615 13 23 44.11 
25) 3.3200 T 32 1% 5 §7 Nig 2340 32 
26 3 21 52 12 § 38 19 23 36 54 
2 rate ed ERE 
. 5 0 0 30 21 23°29 39 
29) 3 9 29] In Leap Year takeout fora Day fooner in} '2 4 42 - 25 26 
20} 4j—3.-5.23.| January and February only.—For 1, 2, D 124 23 148 2322 23 
33] 21 3 119 Years after Leap Year take outfor4, 4, 3,1 12 4 5 o 41 16 23°38 44 


of a Dayfooner in all the Months (S.p.194) 


D.) t MAY. 
7 23.15 6} 11 56 48 7 2 360 10 
2 23.41 28] xx 56 qr 3| 2 39 59 
3 3 23.7 50] 31 56 34] 6| 2 43 49 
4 3 23 4 1rjp xr 56 28 6| 2 47 4° 
3 3 39/23 O 334 11 56 22 [2 52.3! 
6) 12 216), 1 3 6 22 56 54 | 11 56 17 4| 2 55 23 
7] 12 «1 «59 71x 6 45/3 39} a2 5335p 1r 56 13 2 59 15 
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Aftronomical QUES TIONS (applied to NA VIGATION) anfwered by the Tables. 


Quest. ¥. To fied the Inflant of a Star paffing the Meri- 
dian on a given Day ? 


RULE, Add the Complement of the Sun's R. A. in Time, fora 
given Place, and Day at Noon (being the Diftance in Time of the Sec- 
tion of J4ries trom the Meridian, found in Tavles, p. 216, 217.) to 
the R. A. of the Star, in Time, found in the Catalogue of Stars) and 
the Sum thereof (rejecting 24 Hours when atove that Number) will 
be the near ‘ime, from Noon, of the Star’s Pailage through the Mc- 
ridian, required. 

To find the Time accurately. Subtract from the near Time, already 
found, the proportional Decreafe, in Time, of the Diftance of the 
Section of Aries from the Meridian, to that near Time (the Dift. of 
the faid Seftion, or Complement of the R. A. of the Sun, having hi- 
therte heen only reckoned from the preceding Noon) and the Re- 
mainder will be the exaét Time of the Star’s Paflage, required. 

EXAMPLE. Required the corret? Time of Aldebaran, fouthing, or 
paffing the Meridian of Greenwich Obfervatory, on December 30, 


1760? 
R. A: of Aldebaran, Jan. ¥, 1750, by Tab.? hm s 
p.208. . « ae ee ee ee ee 4 2% 36 
11 Yrs, Equat. (fr. fan. 1750 to Dec. a790¢ 
at 33,43 yearly 6 eo. Par + 38 
R. A. of Aldebaran, 1760, Dee. 304 4 22 14 
By Tzb. p.217- Comp. R. A. of the Sun, at 
Noon, on that Day * § 19 1% 


Near Time of Aldebaran’s Southing, fr. Noon 9 gr 25 Sum. 
NOW, as 24h Js to 4m 258 (diurnal Decr. fr. 
Aries, or Comp. R. A. Sun fr. the Merid. 
fr. oto 31 Dec. being the fame as the diur- 


nal Incr. of R. A. Sun in Col. of Diff. R. Deer, of 


A, Sun) fo is gh 41m 255, near Time of Comp. 
Southing fr. Noon, fo. 6 6 « & — 1 47JR.A.Sun. 
Hence, the correct ‘Time of Aldebaran’s Sou- 
thing, at Greenwich Obfervatory, 1760, ¢ 9 39 38 P.M. 
. . required. 


December 40 + i Bef a Feu eck 

If the Time of the fame Star’s Southing was required, at Antigua, 

in Ss wee Indies, or at any Place at Sea 600° Wat Longitude from 
Greenwich Obfervatory, the fullowing Rule muft be regarded, 

FIRST, Any fixed Star is obferved, apparently, to accclerate, or 
retura to the Meridian of the fame Place fooner, each Night, than on 
the former Night, by the dae eal of the Sun's R. A. in Time, eaft- 
ward, /efs the annual or progrefive Motion of the Star, in each diurnal 
Revolution of the Earth, eaftward. Thar is, each Star returns nearly 
3m 56% fooner to the fame Meridian, in about 235 56m 48 mean folar 
Time, (fee p.29-) while 360° of the Earth’s Equator is revolved to 
the eaffward; caufing thereby an apparent Motion or Revolution of 
the whole Heavens, to the Weflward. And, while 3609, ~} the In- 
creafe R. A. Sun for 24 Hours, is really revolved Eaffward by the 


4 
Earth's Equator, and fae is progreffively moved over, eafterly, by 


the Star, in 24 Hours, when the Sun returns to the fame Meridian, 
then the Star, that was the Day before on the Meridian with the Sun, 
suill be got the whole eafterly Increafe of the Sun's right Afcenfion, \els the 
eafterly Motion of the Star, in that Time, to the weftward ef the Sun; 
then due South at Noon, Confequently, that Star muft pafs the Meri- 
dian, each fucceffive Day, fooner and fooner than the Sun (paffing it 
at Noon) according to the uniform diurnal, and variable annual Mo- 
tion of the Earth, caferly; till, a littleatterthe Year's End, the Sua 


and Star again mect. 


Vhie Interval of Time will be proportional to the Difference of the 
Sun and Star’s annual Motions eaflerly, when the Sun, that departed 
from the Star, following him ata flow Rate, again overtakes that Svar 
fin his annual Circuit, being fimilar in this Inftance, to the Minute 
Hand departing from, and overtaking the Hour Hand of a Watch ; 
both moving the fame Way, ina Circle, at the fume Time, and al- 


ways meeting after the fame dnterval, 
Abdibarat 


TRONOMER 


NOW, As the Longitudes of the Earth are meafured, in Time, by 
the Sun’s Paffage from Noon to Noon, from and to the Meridian of 
the fame P/ace, on the Earth’s Surface, which Place is daily advanced 
to the eaffqvard, the Difference of the Sun’s R. A. in Time, all Pla- 
ces to the weitward thercof are advanced to the eafzward in that Pro- 
portion. And fince the Motion of a Star, the fame Way, or caft- 
wardly, is inconfiderable for a Day, and as all Stare aceclerate with the 
Increafe of R, A. of the Sun, in 2q Hours, (while 360° We/ Lexgi- 
tude is advanced by the Earth's eafterly Rotation, more eafterly, by the 
Dif. Sun’s R. A.) therefore, to find the Accelcration of any Star, or 
its fooner fouthing, in any Place of Weft Longitude from @ Firtt Me- 
ridian, we have this 

GENERAL RULE. As 24h H/</ Longitude, or a Revolution of the 
Earth, /s to 4m 258 Sun’s R. A. in Time for a Day more Motion ad- 
vaneed to the eaftward, or that Time by which the fame Star fooner 
returns to the fame Meridian, fo ‘s any other cf Longitude, or gh 
Weft, the Longitude of Antigua, tothe proportional Time, or 445, by 
which that Star is advanced to the Weftward, or come fooner to the 
Meridian of the Second, than to that of the Firf, Place. And mut 
be fubtraéed from the Time of the Southing in the firft, for the Time 
of Southing in the fecond, Péace. 
The Southing of d/dcbaran, 

Dee. 300 + «© 0 oe eo ee tw 
At 60° or 4h Weft Longitude, proportional Increafe R.A. 

Sun, or Acceleration, fooncr 


at Greenwich, 1760, i h 
9 


Aldebaran fouths at Antigua, 60° Wett of Greenawicb, 

1760, Dec, 304 ° : 9 38 54 

N. B. Uf the Longitude of a Sccond is Eaftward of a firft Place, ther 
any Star fouths, for that Longitude, proportionally later than at the firj} 
Place, as 360° Eaft Longitude isto the Sun's Increafe of R.A. for a Day, 
in Time, being the Soutbing later for 360° Eaff Longitude, or a Day, 
This being the Reverfe of the former Rule, the proportional Quantity nuft 
be added ro the Scuthing in the firft Place. 


Quest.II. To find what Star fouths nearly at a given Tine 
on a given Day ? 


RULE. Find (by Tables, p. 216 and 217) the R.A. Sun in 
Time, for the Day given; to which add the given Time, reckoned 
forward from Noon, rejecting 24. Hours, when the Sum exceeds that 
Number. — Seek for the Sum, or neareft Time to it, in the Catalogue 
of R.A. of Stars, and againft it you will find the Name of the Star, 
nearly fouthing required ? 


EXAMPLE, Reguired what Star nearly fouths, at g> 41™ 258 at 
Night, in December 30, 1760? 
By Tab. p. 217. R, A. Sun, atNoon on that Day 18 40 49 


14 


Sum 28 22 


— 24 
By Tab. p. 208. you find Aldebaran againt . . 4 22 «34 
R.A. 45 21 363 : being the Star required. remain, 


Qurar. WN, To find the Time of Rifing and Setting of a 
given Star, for any Day and Year, at a given Place; the 
Time of Southing of that Star for the fame Place being Sif 


‘und, or given? 


Subtraét and add the Star’s Semi-Duration Arc, anfwera- 
ble to its Declination, and the Place’s Latitude (found by the preceding 
Table) fiom and to the Time of the Star's Southing given, and the 
Remainder and Sum will be the refpegtive Times of that Star's Rifing 


and Setting, required, 
EXAMPLE, Let it be required to find th 


of Aldebaran, on December 30, 1760, of 
Latitude 51° 28/2 N. and likewifeat Antigua, 


RULE. 


¢ Time of Rifing and Setting 
prose hee Obfervatorys 
Latitude 37° 5/ N. ? 


wd NAVIGATOR, ary 


Aftronomical QUES TIONS (applied to NAVIGATION) anfwered by the Tables. 


Aldebavan fouths at Greenwich-Obfervatory, eed hm s 
Oy 1760, found by Queft, Ta 0 eo we 9 39 38 P.M. 
Declination of Al/debaran, at that Time, 16° 
of 35 N. (by Tab. p. 208.) anfwering to which 
and Lat. 519 3. N. TheSem. Duration Arc 
(in Pages 202 and 203) isfound . » « 728 30> 


ee 


EXAMPLE I. Reguived the Sun's Amplitude of Rifing and Setting for 
Latitude 20° N, and Declination 20° South ? e : 


In the fecond half Page 205, under 20° N. Lat. and againft 20° S, 
Declination, (the inferior Decl. refpecting the fuperior Lat. right up 
and down in the fame Line) flands 210 84 Amplitude Southerly from 
E. or W, required. This true Amplitude being compared with the 
magnetical Amplitude, the Difference will be the magnetical Variation 
of the Compafs, required. 


Aldebaran riles, at Greenwich, Dec. god 2 rx 8 Aftern. 


Sets? 17 8 8 
1760, Dec. $314 5 8 8 Morn. 


we — 


debaran fouths at Antigua, found by Queft. 1.2 h m s 
a . Des 304.9 g 38 54 P.M. 
Sem, Duration Are anfwering to Lar. 17° N. 
and Decl. 160 N. (inp. 200) isfound . .§ 622 oF 
Aldebaran rifes at Antigua, Dec. 304 3 16 54 Aft. 
Sets216 0 54 
1760, Dec. ae 4 © 54 Morn 
reguireds 


Quest. IV. To find the Time of Sun Rifing and Setting 
in any Place, for any Day of the Month, and Year given ? 


EXAMPLE II. Reguired the Sun’s Amplitude of Rifing and Setting 
for Latitude 44° S. and Declination 32° South ? 


In the firft half Page 206, under S, Lat. 44° and againft 120 S. 
Declination, ftands 17° 20/ Amplitude Southerly from E. or W. re- 
quired ; which being compared with the magnetical Amplitude, ob- 
ferved, the magnetical Variation of the Compafs (being the Difference) 
will be known, 


N.B. The fame Method is to be obferved in determining the Amplitudes 
of Rifing and Setting of the fixed Stars, of given Declination, when the 
Latitude of the Place it given. By which Stars the magnetical Amplitude 
may be obferved, and thence, the magnetical Variation of the Ccompafs is 


RULE, Subtraét and add the Semi-diurnal Arc, anfwerable to the fauad 5 bcing tbe Difference of thefe two Amplitudes. 


Latitude of the Place and Sun’s Declination, for the Day and Year 
given, from and to 32 Hours, or Noon, and the Remainder and Sum 
will be the refpective Timesof Sun Rifing and Setting, required. 

EXAMPLE, To find the Time of Sun-Rifing and Setting, on April 
15, 3759, at Greenwich-Odfervatory, dnd likewife at Antigua, in the 
Weit-Indies ? 


Quest. VI. To find the Length of the longeft Day and 
Night in any Latitude, whofe Complement is lefs than the Sun's 
geeateft NV. or 8. Declination ? 
hm e a 
Sun fouths, fs all Places « .« 12 0 O 
[Aprs 155 17 d Yr, after Lp. (in p. 194) 
Ho beclot Day fooner, is found, aceoie 
to Xr 7269, to be 99 45f 51”, N. anfwer- 
able to which, and Lat. 51° eee (in Pages 
202, and 203) the Semi-diurnal Arc, isfound J 6 53 30 = 
Sun rifes at Greenwich, 1759, Apr. 154 5 6 30 allow’ for 
Sets . 6 6 6 «6 6 « 3 30S Refractn. 
N.B. Lbe Semiediurnal Arc in Hours, &c. ts always the.Time of Sun- 
Setting. 


WHEN the Complement of the Latitude N. or S, is refpectively 
equal to the Sun’s greateft Declination N, or S. viz. 23° 28/ 30” (the 
Lat. being then 669 31/ 30”) and the Meridian Altitude always equal 
to the Sum of the Comp. Lat. and Sun's Declination to the Pole 
of the fame Name, which Altitude is always equal the Depreffion at 
Midnight) itis evident, that on that Day, the Sun does nor fet ; but 
touches the Edge of the Horizon at the North Part of the Meridian, 
oppofite to Nooh ; and then afcendsto the South Part of the Meridian 
at Noon ; whofe Altitude, on that Day, is Comp. Lat. -- 23° 237 30” 
North Declination, and the'longeft Day there, is juft 24 Hours.— 
Therefore, in all Places, where the Comphmene of Latitude 7s tefs thar 
the Suns greatef? Declination, on that very Day when the Sun's Decling is 
equal to the Complement of the Latitude, the Sun ces// not fet, but touch 
the Horizon in the oppofite Part of the Meridian to 12 at Noon, (as 
on the longeft Day in Latitude 66° 31/30”) and the Day will be there’ 
juft 24 Hours. In the Sun afcending from which Declination (ré 
fame with the Complement of Latitude) to the greateft Declination, snd 
returning back to the fame Declination again, the for 609 ay in that 
Latitude will be meafured 3 andmay be determined at Sight, v9 ecerfally ) 
by our So/ar Ephemer's from p. 194. to 196, according to what che 
Sun’s Declination is ; being of the fame Meme arte, and oyna! tothe 
Complement of Latitudes 


hm s 

Noon « . « 12 0 0 
Anfwerable to 9° 45’ N. Decl. Sun and Lat. 
17° N, (inp. 200) Semi-diurnal Arc is 


found « 6 © 6 «© © © © o@ « "Sere sesning 


At Antigua, 1759, April 154 5 45 30 Rifing. 
required, 


Quest. V. To sind the Sun's Amplitude of Rifingiand 
Setting from the Eatt or Weit Points of the Compafs, according 
to any Latitude and Declination of the Sun given; for deter- 
mining the magnetical Variation of the Compafs? 


RULE. Under the given Latitude N. or S, from Page 204 to 207, inchs bene a) a EE Do EE aS 
at the ‘Top of the Pages, and againtt the given Declination of the Sun, Sp ie aay pias 
N. or S, on the Side of a Page, at the Angle of Meeting, you have, 
at Sight, the Number of Degrees and Minutes of scimplitude Northerly 
from E, or W. Lat. N. but Souberly Lat. South, in the firit Half] 
Page. Adio the Degrees and Minntes of Amphitule Southerly, from E, 
and W. Lat. N. but Northirly Lat. South, in the fecond “half Page. 
By which true Amplitude of the ‘Tables compared with the magnetica 
Amplitude, found by the Azimuth-Compafi, at the Sun's Rifing or 
Setting, (Refradtion being allowed for in the Tables) the Difference, 
o¢ magnetical Variation will be knowns the Excefs or Defté? of Mage 
netical Amplitude being the Way of Variation, 


Here the Complement of Latitude se 18° 46f == Sua’s Decleario.y 
North, anfwering to Afay 14, and Yuh aq, Ne Style, wich Inser- 
wa/is the longelt Day in that Lactate seguired. 


Efe Afronomical 
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ROYAL ASTRONOMER 


Aftronomical QUES TIONS (apptied to NAVIGATION) anfwered by Spherical PRopoRTION and 
- LocaRITHMs. 


j 
J. Question, To find the Sun's prefent Declination from 
his Place in the Ecliptic (1 2% 20° 19! 40") and his greateft 
Declination (23° 28' 30") giwen ? 


PROPORTION. Logarithms. 
As Radius . 6 6 6 © © @© © © © e@ & » J1o,.coc0000 
To Sine of the Sun‘s Long. from y* 80° 16% 40”f 9.9937822 
So Sine gr. Declination . . 2 + + 23 28 30 | 9.6002636 
To Sine prefent Decl. N. required . 5». 23 7 «18 | 945940458 


NN. B. In the above Proportion, or Rule, the Sun's Longitude is al- 
ways taken from the next equinoétial Point, Aries, or Libra. Con- 
feouently, if the Sun’s Place is under 180°, in any of the firft fix 
Signs, (Ais, Taurus, Gemini, Cancer, Leo, Virgo, Libra) the De- 
cHnation will be North. If above 180°, inthe laft fix Signs (Sc:rpio, 
Sagittary, Capricorn, Aquarius, and Pifees) the Declination will be 
Scuth,—This Queftion is very ufeful in Navigation. 


Il. Question. To find the Sun's Longitude from Aries, 
or Libra, dis prefent Dichnation N. or S. being given? 


LET the given Declination be 23° 77 18” N. 
Converle of the former PROPORTION, 


A> Sine greateft Declination . . . 23° 28/ 30” ..co.] 0.3997364 
To Sine prefent Declination N.orS.23 7 18 « « « | 9-5940458 
Sa Radius «4 © «© « © «© © QO G9 Qe «+ | 10,0000000 
Te Sine @)'s Lon, fro, ore, reqt. 80 19 40 9-9937822 


N.B. ‘This Queftion is of Ufe in Aftronomical Obfervations. 


JIT, Question, To find the Sun’s Right Afeenfion from 
bis Place in the Ecliptic, TH 20° 19 40”, given? 


PROPORTION, 
Ce re ee 


10,0000000 


As Radius 


800 197 40” 10.7684433 
28 30] 9.962480r 
To Tan. Sun's R. A. from ¥, required 79 28 25 | 10.7309234 
{Cp When the Sun's Place isin the rf Quadrant of the Ecliptic, 
in W, Wy» U, then the qth proportional Arch, is the Sun’s right Al- 
cenfion from Arics. If hisPlaceis in the 2d Quadrant, Io, QL, Mh, 
then the 4th proportional Arc of right Afcenfion fubtraéts from 180, 
for the right Afcenfion from Aries. When in the 3d Quadrant, &, 
m, ff, the 4th proportional Arc is theright Afcention from es, and 
Jadds to 180° for right Afcenfion from Aries, And when the Sun is in 
the 4th or lat Quadrant, UP, at, > the 4th proportional Arc, fub- 
traéts from 360°, for the right Afcenfion from Aries, 


To Tang. Sun’s Long. fr. + oe 
"So Cef, greateft Declination s 6 « + 


fd -1¥, Question. To find the Sun's Place in the Ecliptic 
vem the Sun's right Afcenfton 79° 28° 25” from Arics, 
eeven ? 


: Cenverfe of the former PROPORTION. 
As Cofine gr. Declination + + 29° 28/ 30% co. 

j To Tan. Sun's R. A. from Aries 2 6 79 28 25 

So Radius. + + ee ew GO 8 8 
To Tang. Sun's Long. fr. Y, reqt. 80 39 40 10.7684433 

NLA, In theahove Pi. portion, the ‘Tangent of right Afcenfion 

mui bétaken for the Degrees of right Afcention trom Aric, or Lrhra, 
or nearett equinodtial Point, by which the correfpondent Longitude 
from either of thofe Points may be eafily determined, as above, 


0.0375199 
10.73002 34 
10,0000000 


{Name with the elevated Pole; but after Six, when of the contrary 


| an Hour. 


V. Question. To find the Sun's true Amplitude of Ri. 
fing or Setting, the Latitude of the Place, Greenwich,|. 
1° 28° 304, N. and the Sun's Declination, at Rifing or{ 
etting, 23° 5’ 18", N. being given? ; 


PROPORTION, Logarithms. 
As Cofine Lat. eo 8 © © © eo 19 28% 30"! 9.7943877 
To Radius 2. 2 2 ¢ «© «© © © © 99 O © 4 10,00CeCG0C 
So Sine Sun’s Dec. at Rifing orSetting, N.23 0-7 «18 | 9-5940458 
To Sine Sun's Amplitude N. required. » » 39 -§ 3 9:7996581 


N. B. The Amplitude is always of the fame Name with the Sun's 
Declination in any Latitude N. or S. 


VE. Question. To find the Time of true Sun Rifing ani 
Setting before and after Six, by the afcenfional Difference, 
with the Length of Day and Night, the Latitude of the Place 
51° 28! 30” N. and Sun's Declination, (at Rifing or Set. 
ting) 2307'18" N. being given ? 


PROPORTION. 


As Radius» « . 6 ¢ «© «© ¢ & 90° 0% of” 1¢,0000060 
To Tan. Latitude 2 6 6 6 0 @ © §1 28 30 | 10.0990050 
So Tan. Declination N. 2 6 6 6 © ©6230 7 «18 | 96304107, 
To Sine Afcenfional Dif. required . «© 32 25 §8 | 97294166 


N.B. The Sun rifes before Six, when the Declination ts of the fame 
Name, by this Afecnfional Difference turned into Time 5 allowing 359 


° tA “” h ms 
32 25 55 z= 9 44. by Rule, p. 167. 
Semi-diurnal Arc 8 9 44 Sun fets. 
: Comp. to 12h, . . 3° 50 x6 Sunrifes. 
Doub, T. Setting . . 16 19 28 Length of Day: 
Comp. to 24, Doub. Rifing . . 7 40 32 Length of Night. 
As double the Time of Sun Setting gives the Length of the Day, 
fo double the Time of Sun Riling gives the Length of the Night. 


_ VIL Question. To find the oblique Afcenfion or Deficur 
fion of the Sun, his Declination (at Rifing or Setting ) 23° iu 
18""N. and Latitude of the Place, 51° 28/30" N, being 
given ? 
Find the R. A. Sunfrom ¥, byIII, Queftion .. 809 319! 40” 
The Afcenfional Dif. by VI. Queftion 32 25 58 =F 
Oblique Afcenfion .. 47 53 “42 
Oblique Defcenfion . 112 45 38 

N. B, When the Latitude and Sun's Declination are both of the fare 
Name, N, or S. the Afcenfional Difference fubtraéis from the R. Ay 
for the obligue Afcenfion, and adds thereto for the oblique Defcenpir. 
But, 
When the Latitude and Sun’s Declination are of a different Name, 
(N.andS,) the Afcenfional Difference adds to the right Afcenfion for 
the oblique Afcenfion ; and fubtratis therefrom for the ob/igue Die 
ion. 

If the Afcenfional Difference exceeds the right Afcenfion, you mull 
add 360° tothe right Afcenfion, and then fubtraét the Ajcenfardl 
Difference therefrom, 

Or, if right Afcenfion, and Afcenfional Difference added, exceed 
3609, the Excefs will be the oblique Afcenfion, or Detfcenfian, 4 
cording to the above Ruds, or the following Scheme. 
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Aftronomical QUESTIONS (applied to NAVIGATION) anfwered by Spherical PRoPORTION and 
LocariTumMs. 
N. B. If a Star, or Planet, bad the Feeeiea: 


Decl, and met R.A, + } tee Dif. i obligue Afcenfion. Log. S. 380 29/ 97939907 


we Name for the oblique Defcenfiorte given Declination, at Rifing, then the Log. S. 72 28 . 3 
wt and Late? pg bY Afeenf. Dif. 2 oblique Afcenfions Semi-diurnal Arty 1149 25! ga” is 9979339 
dif, Name t oS Sor the oblique Defeenfione hae into Time, or Semi-Duration Are, | Take oo. Sum 19-7733303 
thus. 


. Rem. 19.8492976 
As 360? is tothe In- §7° 12/ 67”... Half Aa 
terval of Time, betwixt | Doub.z 14 25 §4z=7h 37M 44s Sun iets. 
two next Paflages, thro’ IZ 


VIIL, Question. To find the Semi-diurnal or Semi- 
néturnal Are of the Sun, or Star, the Latitude of the Place 
51° 31! 30” N. and Declination 23° 7! 18" N. being 


: given ? : the fame Meridian, fo ee 
en PROPORTION, Logarithms. || is 114° 25! 54” to the. 4 22 16 Sunrifes. 
* TAs Radius « © 6 « «© «© © © «© »& & 3 ¢ | 10.0000000 Semi-Duration Arc, re- required. 
' ee | guired. Which fubtr. Sec p. 167. for turning Degrees, &c. into 
| To Tang, Lat. tse 4 4 « @ §1° 31/ 30” 10,0990059 |} from, and added to, | Time, arithmetically, 
So Tang. Decl. {ame Name with Lat... 23 7 18 [ 9.6304107} [the Time of the Star 


or Planet's Southing, that Day, will give the Time of Rifing and 
Setting, required, 


To Cof, Semi-nocturnal Arc required . . 57 34 2 9-7294166 

Turned into Time == 35 som 168 as before; 
being the Time of Sun-Setting ; whofe Complement to 12h, or 3h 
9™ 448 is the Time of true Sun Rifing. 

(Cy Hence the afcenfioral Difference and the Semi-nournal Are are 
alzvays the Complement of one another to go°, when the Latitude and De» 
clination ave of the fame Name. When they are of a different Name, the 
foregoing Proportion finds the Scmi-diurnal Arc of Sun or Star, which 
dre, and the afcenfional Difference are then Complements of one another to 


go. 

IX. Question. To find the Time of apparent Rifing and 
Setting of the Sun, or of the Moon, a Star, or Planet, from the 
Meridian, the Declination of either, at thar Time, and Height 
of the Pele, being given ? 


X. Question, To find the Time of the Dav, from the 
Sun's Declination, his true Altitude, and Latituie of the 
Place given ? 


RULE. Is exaétly the fame as for anfwering the preceding Queftion, 
in finding the Time of apparent Sun-Rife, except, that initead of goo 
33’, (the Sun's Zenith Diflance apparent) you mult ufe the Compl. 
of the Sun’s Altitude obferved, after Refraétion is allowed for by Tad, 
Pe 2X. 

Example, The Sun’s Altitude was obferved, at Sea, on Fuly 18, 
1757, juft 146° 9f (or gh 44m Diff. of Time) cattward of Crecn. 
wich Obfervatory, at about g in the Forenoon, to be 47° 48/ a7”, the 
Refraéiion then being 47”, reduces it to 47° 48’ true Altitude. The 
Sun's Declination, about that Time, was 21° 6! N, by an Ephemueri« 
des (it being then about Fuly 17, 114 16m Night, at Greenwich) and 
the Latitude of the Place of Obfervation goo 38’ N, required the 
exa Time, at the Place of Obfervation, and likewife at Greene 
wich ? 


Example. Suppofe the Latitude London, 51° 32! N, 
Sun’s Declination at Rifing 17 32 N. 
RULE, Add 90° 33/ o”, Sun or >’s Zenith Dif. at Rif, or Setting, 
Compl. Pole’s Height, 
And Dit. of Sun or Star from the Pole. 
(which Jaft Diftance is equal 90° , . more, or fefs, the Declination, 
according as the Pole is of ... dif. or fume... Name with 


Comp. Sun’s Alt. 42° 12/ Side op. Z, req, 
Comp. Lat... 49 42 Sidesincluding the 
Sun fromthe Pole. . 68 54 Z req. 


the Declination N. and S.) ; eet 
Take { Sum of thefe 3 Sides of a {pherical Triangle. From which Sum 160 483 
half take the Comp. Pole’s Height ; calling what's left the iff Re- From... Half 80 24 


maundere 

From the fame balf take the Sun or Star's Diflance from the Pole ; 
calling what's left the 2d Remainder, : 

Add the Log. Sines of thefe 1 and 2d Remainders, and double the 
Log. of Radius. 

From which Sum, fubtraét the Sum of the Log. Sine of the Comp. 
of Pole’s Height, and Log. Sine of the Diftance of the Sun or Star 
from the Pole: — Half of the laft Remainder will be the Log. Sine 
of half the Sun or Star’s angular Diftance from Noon or the Meridian, 
at Rifing or Setting; which doubled, and reduced into Time, will 
therefore be the true Interval between the apparent Rifing and Setting 
of the Sun, or Star, and the ‘Time of their paffing the Meridian, when 
the Declination and Latitude of the Place are of the Jame Denomina~ 
tion, But, if they are of different Denomination, the Difference be- 
tween the faid doubled Arc, reduced into Time, and x2 Hours, will 
be the Interva/ required, 

Sun's Zenith Diftance. 3. 90° 33’ Side op. Z req. 
Comp, Poles Height . 66s 38 29 2 Sides including 2. re- 
Dift, Sun from Pole oo. 5 72 28 quired. 
Sum 20x 30 
From +++... Half s00 45 
tee eee 
Take Comp. Pole's Height +. 1. Rem. 62 16 Log. S.] 9.94.70036 
Take Dif), Sun fre Pole os ae Rem 28 17 Log. s| 9-67 56245 
Doub, Log. Rad. 20.00a0000 


Take Com. Lat. 1, Rem, 30  42Log.S. 9+7080323 
Take Sun’s Dit. fr. Poles 2, Rem. 1x 30Log.S. 9+2996553 
Doub, Log, Rad.| 20,000c000 
Otherwife. C ———. 
Logarithms, | From « » » Sum | 49.0076376 

y. Rem. L, S. 9+7080323 
2. Rem. L. S. Saye log. Se 49° 42/ | 9.882345 


L. S. 49% 42! co} 0.11 76643 Log, S. 68 54 9-9698600 
L. S. 68 54 co.} 0 0301400 
551009 | Take «. 6 Sum | 19.8521957 
| 


ee 


Sum. . 19.15 54919 
1 
20 * 995777459 Le eee wwe Rem, rgQ.x5 52910 
a20 1g! ag”... Half LS... . .spaz igo 
Double 44 26 50 == 2" gym aoa Tr. fr, Neon 7 
At Place of Obferuation, Yuly 184 9 2 33 Forenoon, 

Dif, Meridians — 9 44 © fooner at Greenwich. 

At Greenwich, July 174 v1 1813, Night 

Times regutred, 


N.B. The Time at Greenwich Obfervatory, cr any Place for whisk 
Meridian an Epbemerides is made, és fooner than tbe Time of all Plays 
to the Eatkwaord, amd later than the Time of all Places co the Weitward 

J wovmmwrwmmnnme 11 of that fir Meridian, dy the Dittcsence of thefe Meridians in Tine, and 
From « . Sum 439.6226281 the contrary, 


ate 
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Mftronomical QUESTIONS (applied to NAVIGATION) anfwered by Spherical Proportion and 
LocaRITHMS, 

a a Na A Ra 
Ard therefore the Declination of the San, Moon, or Planet, at the Time N. iB. When the Latitude and Declination are of the fame Name, the 
and Place of Objferwaticn, E or W, of thc firft Meridian, muft be found \| foregoing Proportion finds the Azimuth from the North Point of the Ho. 
to the corre{pandent Time, at the firtt Meridian by an Ephemerides, pre- |{ rizon 3 but tf the Latitude and Declination are of contrary Names, the 
portioned to that Interval of Time, betwixt the twa next Noons, for which || foregoing Proportion finds the Azimuth from the South Point of the Ho. 
thofe Declinations, are in the faid Ephemerides refpettively given. rizon, which Azimuth-Angle being taken from 90°, will leave the Am. 

plitude to the Northward or Stuthward of the Eaft, or Weft Point of the 

Horizon accordingly, required. 


XI. Question. To find the Sun or Star's true Altitude 
at a given Time of the Day, 2% 57! 47" from Noon, or the 
Meridian, an Arc of 449 26! 50"; the Sun's Declination at 
that Time being 21° 6/N. and the Latitude of the Place 
40° 18/ N. : 


XIII, Question. To find the Azimuth of the Sun, Moon, 
ora Planet, from the Declination 20° 30’ N. Altitude 47° 30, 
and Latitude 51° 32! given; the Declination being for the 
Time of the Altitude ? 

PROPORTION. Logarithm 
AsRadius . . 6 0 © 6 © © © © wo 10,0000000 
To Sine Complement Are from Noon 44° 26! so” 9-8536348 
So Tangent Complement Latitude .. go 13 0 10.071 5726 
To Tangentofan ArcK »« « © 6 go 5 26 99252074 
© fromthe Pole . . « 6 6 «© 68 54 © 


Here are given S| : F 
“fe. pee ae 69° 30'f Side op. Z required. Logarithns, 
Complement Lat. 38 28 2 Sides includg. 2 L.S. co. 0.206 1683 
Complement Alt, 42 30 § 2 required. §L.S, co. 063703167 
Sum 150 28 
From . . Half 75 14 


To Sine Complement Arc Y Dif. 28 48 34 9-9426168 || Take Co. Lat.rrem.36 46 Log. Sine] 9.7771060 
As Sine Complement Arc KX 2. 4 40 § 26 cd. 0.13163229 ]} Take Co. Alt. 2 rom.32 44. Log. Sine 9-7 329803 
So Sine Pole’s Height 2. 2. «6 « 40 18 Oo 9-8107631 nose See 


Sum 198865713 

Log. S. 619 21’ 6” Half 99432856 
Sun’s Azimath fr, 

Doubled 122 42 32 North required, 


‘'N. B, When the Declination and Latitude are of different Names this 
Rule finds the Azimuth from the South, required. 


XIV. Question. To find the Latitude from the Decli- 
nation 20° 30! N, Altitude 47° 30/, and ‘Azimuth of the 
Sun or any Star 112° 42! 12" from the N. given ? 


To Sine Sun's Altitude required 47 48 Oo 9- 8697028 

N. Barc X fubtra&ts from the Sun's Diftance from the Pole Ser 
the Are ¥, when the Time from Noon, or the Meridian, is lefs than 6h 
or go, but adds to the Sun’s Diftance frim the Pole, for the Are Y, 
auken the Time from the Meridian is greater than 64 or 90°, 

(Cp The above Proportions find the Side of any Spherical Triangle 
oppofite to agiven Angle, included between two given Sides. 

Thus, As Radius to Sine Complement 2. included, 

So Tangent hf: including Side to Tangent Arc X. 

Subtraét this Are X from the other including Side, when the in- 
cluded Z is lefs than go®, but add it thereto, when the included 7 is 
greater than goo, calling the Arc of Difference or of the Sum, Y. 

Then fay, As Sine Complement X is to Sine Complement Y, 

Sais Sine Compl.ment lefs including Side to the Sine Complement of the Side 
oppofite the included Augle. 


. PROPORTION. 
As Radius,or Sine 4 6 4 4 + 909 Of of 300000000 


To Tan, Zenith Diftance « . + . 42 30 0 99620525 
So Cos, Azimuth from Ne . . « 322 42 2 9-7 426264 


XIE, Question. To find the apparent Amplitude of 


Rifing or Setting of the Sun, Moon, a Star, or Planet, the\{ T° Tam ArceX . « 4 6 6 5 26 20 28 9-6946783 


Dechination of either at that Time, and the Latitude of the Now, AsSine Altitude » . . . 4a. 3° x0C0, “ent $2460l 
Place, being given? . ToCos, ArcX «6 « « « 26 20 21 9-9 523965 
So Sine Declination, . . 20 30 © 965443253 


Example, Sun's Declination at that Time is 23° 7/ 18” N, and 
Latitude 51° 28! 30” at Greenwich. 

Here are given © fr. Pole 660 s2/ 42” Side op. Z required, 
© Zenith Diltance « £ go 33 © 2 Sides including 
Complement Lutitude . . 38 31 30 te reqd, wx, Azim, firft. 


ToCos, ArcY. . . « « 64 48 24 y.6290913 
ArcK . 6 «26 20 2x | 


Complement Latitude . . 38 28 omY—X. 
Latitude reguired 3 « « 6 5% 32  oastefore, 


Sum 195 57 12 
From . « Half 97 58 36 
Take @ Zenith D.rrem. 7 25 36 Log. Sf g.rrt4545 
Take Comp. Late 2rem. 59 27 6 Log. S.] 9.9351046 
Log. S. 90° 33% o¢0,] 0.0000200 
Log. S. 38 31 30c0.| 0.2056123 
Sum 19-2521914 
Log. S.25° of 33” Half 9.6260967 
Doubled 509 1/6” of Azimuth fr. Ne 
g°2 © © 
Apparent Amplitude 39 59 44 fr. the Fatt Northerly, 
True Ampl. by V. Qu, gg ~ § = 3 Northerly. 
Dif, bet. true and app, 54 4t in this Cafe, 
The apparent Amplitude being fo much the more Northerly. 
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Aftronomical QUESTIONS (applied to NAVIGATION) anfwered by Spherical PROPORTION and 
Locaritums. 


Again, As Cofine lefs Side is to the Cofine of the Arc X, (without 

or within the Triangle, where a Perpendicular falls, according as the 
given Angle opprfite to the greater Side, is more or lefs than 90°) So is 
the Cofine of the longer Side, Zo the Cofine of the whole Bafey or 
greater Segment. 
” “Where it muft be noted that ¥ i's the whole Bafe found, when the given 
Z. txcceds 90°, and then X, the external Segment thereof, fubtraéts from 
it, for the Length of the required Side, or Segment. But if the Angle 
given islefs than 90%, then ¥ is the greater and X the lefs Segment ¥ the 
required Bafe, whofe Sum is therefore the zubole Bafe or Side required, 

Thefe Things are demonftrable from Spherical Trigonometry, to 
which we refer the Reader if he requires further Satisfa€tion, the 
Truth of the Rules, as here applied to Pra@tice, being fufficient for our 


Purpofe, 


XV. Question. To find the Diflance, in Time, of the 
Sun, or a Star, from the Meridian, the Azimuth from the 
North 122° 42/12", Declination 20° 30 N. and Altitude 
47° 30! at that Time, being given P 


PROPORTION, Logarithns, 
As Cofine Declination . . «4 « «20° 30’ 0” co, 0.0284124 
To Sine Azimuth fromNorth . . 2122 42 12 9°9250435 
So the Cofine Altitude . 2. 2 47 39 «00 982968 33 
To Sine angular Dift, from the Merid. 37 22 © 5 9-7832392 


XVI. Question. To find the Azimuth of the Sun or a 
Star, from the Latitude 51° 32! N. Declination 20° 30° N. 
and Diftance at the fame Time of the Sun or Star from the Me- 
ridian, 37° 22! 5", being given ? 

Ruce. Take the Sum and Difference of the Complement of the La- 
titude and Diftance of the Sun, or Star, from the Pole, 


38° 28 Complement Latitude 
69 30 Sun or Star’s Distance from the Pole, 


Sum 107 58 , 
z 53 39 
Dif. 31 2 
I 
a ts 3r 
Then fay by PROPORTION. 
AsCofine}Sum «1 1 6 6 53° 59’ 0°co.} 0.2306075 
ToCofinet Diff. 2. 1 6 we 35 3r oO 99838755 
So Cotang. 4 Angular Dift. from Merid. 33 4r 2 10.4.708675 
ToTang. Arc. X 2 2 1 1 ew 78 20 22 10,6853505 
Again, As Sine Sum . . 6 6 53 59 2 C0.) 0.0921342 
To Sine 4 ot * «© «© E§ 38 9°427354% 
SoCotang. 1 7 Dift. fr. Mer. 2 « 13 4% 2 10.4708675 
ToTang.ArcYe. . . « ow 4 44 21 50 99903558 
X==78 20 22 
Y-X==122 42 12 Azim.fr.N.reqd, 
X—YVe= 33 58 32 Z op.co. Lat, 


NV. B. Inthe above Proportions, when % Sum of the Comple- 
ment of Latitude and Sun or Star’s Diftance trom the Pole exceed, or 
is Tefs than goo, then X is greater or lefa than go°. 

The Sum of the Ares X and ¥ is the Anzle of Aainuth from the 
North, and the Difference of X and Y is the other or lefs Angle, included 
by the Diflance of the Sunor Star, from the Zenith and Diftance of the 
fame, Svom the Pole, when the Sun oy Star's Zenith Diflance is lefs than 
their Polar Difance, the other Side of the Spherical Triangle being the 
Complement of Latitude, When the Polar ia lefs than the Zenith 
Diftance from the Sun or Star, then the Difference of X aod Y ia the 
Azimuth, andthe Sum of Xand Y the other alternate Z, oppofite the 
Pole’s Diftance from the Zenith. 
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{> The foregoing Proportions find the 43 of any Spherical Triangle 
Oppofite to two given Sides, including a given Anglc, and therefore 
find the Angle of Pofition in Sailing by the Arch of a great Circle, 
continually varying that Courfe, crofs the Meridians, betwixt two 
Places of giucn Latitudes, and given Difference of Longitude + The 
Polar Diftances of thofe Places, and Angle betwixt them, being alfo 
given. See Mr. Emerson’s Navigation, p. 28, 


XVII. Question. To find the Latitude of the Place 
Srom the Sun's Declination 2357 18" N. and the Time of the 
Sun's Rifing then 3" so™ 163, being given, 

Rutz. Turn the Time of Sun-Rifing before or after Six into De» 
grees (by p. a8) which is called the Afcenfional Difference, 
Thus, 6h om os 


3 50 16 


2 9 44=2329 25/ 58” 


Then fay, by this PROPORTION, 
AsRadius « . 6 2 1 0 oe wt ew we be 


Logarithms. 
+ [10,0000000 


To Cotang. DeclinationN. . 2 « 6 23° 9f 18” 10.369 5893 
So Sine Afcenfional Difference , » . 32 25 58 | 9-72941266 


To Tangent of Latitude required . .» 51 28 30 |[10.0990059 
XVHI. Question. To find the Latitude of the Place 
Srom the Sun's Declination, 23° 7/18" N. and Amplitade 


39° 5/3", being given? 


PROPORTION. 


As Sine Amplitude from E,or We . 3”) 9-7996582 


10.0000000 
9-59404.58 


To Cofine Latitude required . +» » 3 §1 28 30 9:794.3877 

N. B. Thefe Queftions of Data at the Herizon, are cafieft Sor finding 
the Latitude of Places becaufe they come under the Form of a Right an- 
gtd Spherical Triangle + sybcreas Quefiions concerning Altitude of the Sun 
or Star, betwixt Rifing or Setting, and the Meridian, can’t be anfwered 
without refolvirg an Oblique angled Spherical Triangle, by two or more 
Proportions 3 cxceps auhere there is no Declination, or the Sun or Star be 


due Eaft or We, 

XIX. Question. To find the Latitude of the Place N. 
Srom the Declination of the Sun 20° 30! N. Altitude of the 
Sun 47° 30/, aud Time of the Day 9 30™ 323 in the Morn 
ing being given? 


39° 5’ 


ToRadius . . 4 , . 
SoSine DeclinationN, , . «© «. + 23 


2h om os 
9 39 32 


Time fr. Noon 2 29 2822379 22/ 5” Angular Ditt. fr. Merid, 
Firft to find the Asiruth. 
Say, As Sine Zen. Dit. ©Q « . ~ « 42° 30% 0”cOo.10,1703367 


To Sun's Dift, fr. Merid. oo. 6 37 22 97831396 

So Sine © Diftance trom Pole . » 69 40 © 9-973 5876 

To Sine Azimuth trom South « . - 57 37 48 99250439 
180 0 © 


Azimuth fromN, required 5g 6) 322 4a 32 


Proceed now as in the X1Vth Queftion to which his MIXth Queflien 
fs reduced, 


Tree, 
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Aftronomical QUESTIONS (applied to NAVIGATION) anfwered: by Spherical PRovoRTIoN ani 


LOGARITHMS, 


inthe Azimuth, andalfo in the Réefult of the Computation, or Lati- 
tude, 

And fince an Azimuth by Obfervation can fearcely ever be trufted 
to, for finding the Latitude, except it is derived from the obferved Al- 
titude of the Sua or Star, the ALetked of determining the Latitude 
from taking an Altitude, or repeated Aititudes, is always the Jef ; 
as being the moft accurate, And the Method by Afiridian <iltitudes 
of the Sun or a Star is not only the moff caiy for determining the Lati- 
tudes, but always the moff certain, and expeditious, 


To find the Time when the Sun acill 


XX. QuesTion. 


be due Ealtor Welt, from the Sun's Declination 23° 28/ 30" 


N. and Latitude 51° 28/30", being given ? 


PROPORTION. Logarithms, 

AsRadius 2. 6 6 2 © © © «© « goo of 10.0000000 

To Cotan. Lat. . 2 6 © © © © «© §t 23 30] 9,9009941 

So Tang, Sun's Declination 2 . «© « 23 28 30 | 9.6377835 

To Sine Sun’s Dif, from 6h =: . 5 209 13 42”| 9.537776 
InTime . . 2 rh zom sss 


Sun due Eat .« . 7 20 «55 Byes 

Sun due Weft. . After. § reg@. 

N.:B. Inthe Summer the Sun is over the Eaft and Weft Points at 

the above Times, and Declination North. But under themin the 
Winter at the fame Declination South. 


XXII. Question. To 
when due Eat and Wek, the Sun’s Declination, 23° 28! 30", 
and Latitude 51° 28! 30" being given ? 


PROPORTION. 


As Sine Latitude 6 6 6 6 «© 6 529 284 367% c0.] 0,1066064 
To Radius . « « © »© «© « « YO O 0 10,0000000 
So Sine Declinat. No « 6 « «© « 23 28 go 96002636 
To Sine Sun’s Altitude 6 . « » 30 36 33 9-7068700 


in Suramer or N, Latitude 5 but Depreffion in Winter or S. Latitude, 


XXII. Question. Yo fixd the Sun's Altitude at Six, 
vom the Declination 23° 28! 30" N. and Latitude 51° 28/ 
30" N. being given ? 


PROPORTION. 


As Radius «6 ee @ e © 8 © 690% Of 0”! 30,02%,00000 


To Sine Sun's Declination . 6 « + « 23 28 30 9-6002636 
SoSinc Latitude 2 6 4 6 2 » 0 6 52 28 30 F 9.8933936 
To Sinc Altitude at 6, required 4 «6 « 318 g 30 | 9.4936572 


XXII, Question. Yo find the Sun's Azimuth at 6, 
rom the Suv's Declination 23° 28! 30" N. and Latitude 51° 
28/ 304 N. being given? 


PROPORTION, 


As Radius . 2 6 © © «© «© «© «© «6 goo 10.a000000 
To Tan, Sun’sDecl,N. 8 . «6 + 23 28 30 J 9,6377835 
So Cof, of Latitude 2 6 + ¢ 6 «© « 51 28 30 | 9.7943877 
To Cot. Azim. 749 5u gg] 94321712 


fr, the N, or S. or Tangy. fre 


E. or Weft. 


'| to the outer or éxtreme Parts thereof, from whence (at the Middle «i 


fiud the Altitude of the Sun, 


But, a-fmnall Error in the Time of Obfervation will make a large one } N. RB. When the Sun’s Declination and Latitude are both North, 


the Azimuth found by the foregoing Proportions, is from the North. 
when the Declination is South, and Latitude North, the Azimuth i 


‘} from the South. — The contrary for the Southern Latitude. 


[Ce There are many more Queftions concerning the Altitude, Latitude, 
Declination, Azimuth, Amplitude, &c. of the Sun when fn the Equi. 
noétial, cubich are folved by one Proportion of Spherical Trigoncmetry | 
which, as they are of a fingular Nature, and lefs ufeful ia Praéties thy} 
thofe we Lave iuferted, sve bave omitted, to furnife Amufement, or Exp, 
cle, for the yzung ciftronomer’s Invention, Ueho being fuppofed ahead) 
acquainted with the Rules and Demonftraticn of Spherical Propsticn, arc 
seith the Idea of {pherical Lines and Angles, as applid to Afh onony ang 
Navigation, te lave fuch QueRiors and their Anfevers to his In: hea, 
tion s Having inferted the gencral Proportien of Sphirical Lines and dn. 
eles, in a labl: of Spherical Lrigoisictry (as es cts fiomary tee te yf Beh 
of the Subje& here treated on) tor his ready Ute and Reference ty 
further on, As likewife the moft noted or famous Téusrems, Rus 
and Proportions in Practice, added, for folving all the Cafesin Spin 
and phan Trigonometry 3 without which, rot only Afronimy, but : 
gation, and all the rts depending upon thofe Ruiss, would be imperfect, 

For Dimonffration of which infallible Rules, we refir the Reade ¢ 
Mr. Emerfon's 23? excellent Treatife of Tiigonometry, fas cle 
demonttrative as the Elements of Fuclid) for anzple SatisfaSisn, 
by Afr, Richardfon, in Pater-Nofter-Row. 


Of the Nature and Cause of Twirrcnut. 


WHEN Truilight begins and ends, the Sun is always reckoned xbox! 
18° below the Horizon: but exaétly begins and ends when the Sun. 
beams paffing (asa Tangent, allowing fir RefraStion) by the Earth's 
Surface, through the furrounding Body of the Air, or Atmofpher, 


the extreme Atmofphere, or Meeting of the two Tangents of Jncu:r 
and Refleé&tion) the Ilumination or Mluftration there, of the Sun's fri 
or lait Rays are reflected, borieontally, to the Eye of an Obferver, 
As foon as which incident Rays fall fhort of meeting the Azrizntz| 
Tangent, at the extreme Parts of the furrounding Atmofphere, in tke 
Evening Twilight ceafes, and total Night or Obfcurity enfues, And, 
in the Morning, as foonas the Sun’s incident Rays meet the Leriz:ta, 
Tangent at the outer Parts of the Earth’s Atmofphere, then Twilight 
begins, and encreafes its Light till open Day appears by the general Ih 
lumination of the whole Atmofphere, every Way reflecting Light: 
befides what Light is refeéted by the Earth’s Surface, and all terrettssi 
Objects, which the Sun's Light direétly falls upon. 
The Atmofphere, varying in its Height and Magnitude, (in the Sur. 
mer expanding by Heat, digber, and condenfing in Winter by Cur. 
fuqver) is one Caufe of the Variation of the Beginning and Bad ¢ 
‘Twilights, at the fame certain Times of the Year, Another Cui 
the wart sde Quantity of Matter in the Atmofphere fit for ieflectia, 
Light, not too rare, or toodenfe,in this tranfparent Body. Add to whit 
a third Cuufe of the Variation of Length, as well as of the Cleat 
of ‘Ewilight, which is the Variation of the Sun’s etherial Atmofphe: 
furrounding his Body, thining before the Sun himfelf rifes, anv a‘ 
he fets, with variable Luftre, augmenting the Clearnels of Twilish 
more or Iefs, and for a longer or fhorter Time. The Duration ¢ 
Twilight is likewife reckoned fomewhat fhorter in Mornings than oy 
the Evenings of the fame Days, efpecially in Increafe of ‘Twili:ht) 
the Morning Twilight is reckoned to begin when Stars of the Six 
Magnitude difappear by its fuperjor Luftre; and the Evening ‘Iwi 
ends when the fame Stars begin to appear, which the Light of the 4 
before rendered invifible : Ag the brightef Stars in the whole Hee 
vanith out of Sight in the Prefence of the fuperior Luitre ¢! th 
Sun. ' 
From thefe Confiderations, it will be caly to determine the Bunty 
and £nd of Tavilight, in all Places, and at all Times of the Veli 
and alfo the Day of the fhorteff Teviligbt, The Height of the AY 
‘mofphere may be meafured from the known Deprefiion of the Say 
when Twilight begins and ends. All which are thewn her after. 


XXIV. Question. To find the Time of Day-Break, in 
the Morning, and End of Tavilight in the Evening, from the 
Sun's Declination 10° N. and Latitude of the. Place 51° 32! 
IN. being given ? 


RULE. 
Sun’s Zen, Dift. at Fee? o 8” 


and End of Twil. . §30e8 © Side opp. Z req?. Logarithms. 
Comp. Lat. 38 28 2 Sides incls|Lo.S.co.| 0.2061683 

Sun fr. Pole 80 of Z reqd. {Lo.S.co.) 0.006648 5 

Sum 226 28 8 6 

From...» Half 113 14 oe we 


Take Com, Lat... 1 rem. 74 46 Log. Sings. 2 2 oo | 9:9844660 
Take Sum fr. Pole, 2 rem..33 14 Log. Sine... +. - | 967388207 


ee 


Sum | 19.9361029 
‘680 17/ 29” L. Sine. .Halfy 9.9680514 
Double 136 34 58 2 from Noon, 
‘In Time 9 “6m 208 
12 


-Day-Break, 2h 53m gos Morning, reguircd. 


Add the Increafe of Sun’s Declination for doublethe Z ‘of Day- 
break from Noon, viz. for 18h 12m 403, tothe former Declination 
109 N. and repeat the Operation, with the fame Zenith Diffance and 
Complement of Latitude, and theRefult will give the exaét Time of Twi- 
light ending in the Evening 3; which however may be taken gh 6m 208 
that Night, Dift..of Morn, Twilight, from Noon, -as nearly. 


8 
z 
Si 
te 


“OPERATION repeated. 


Increafe of the‘Sun’s Decl. in 184 rain... 16! 6 
(Seep. 194. Aprit) Incr.ins .. 24... being 23-34 
Whence, Sun’s Decl, at ending of Twil. . 2. 10° 16/ 6” N, 

[for that Day. 


oo eens me cme SEES 


Sun’sZen. Dift. at Beg. o 4 4 


and End of Twil. 108 0 o Side opp. Z reqd. | Logarithms. 
Comp. Lat, 33 28 02 Sidesincl.|L.S.co.J 0.2061633 

Sun fr, the-Pole 79 43 54$ Z. req’. [L.S.co,] 00070121 

Sum 226 11 54 oe ee 
From .. Half 11305 57 oe we 

Take Comp, Lat. 3. rem. 74. 497 57 Log, Sine. 9-9841878 
TakeSunfr. Pole. 2. rem. 33 22 3 Log. Sine. 97403683 
Sum | 19.9377365 

68°34! s0” Log. S. « . Half | 9-9688682 


Double 137. 7 40 Z from Noon. 
In Time fr. Noon gh 8m 318 at Night, ‘Twil. ends, reqd. 
In T. fre Noon, 9 6 20 Twil. begun. 
11 Twilight longer in the Evening 
{than in the Morning. 


Dif, 2 


The fame Method finds the Beginning and Ending of Twilight for 
South Declization of the Sum, in any Latitude, the Sun's Zenith Diftancey 
at thacTime, being alavays 108°, 


NB. The Twilight inereafes from Afarch 2, to its greateft; and 
then detreafes to O.Fober r1y at London, again at its fhortett. Then it 
increafts to Sun in kf, then decreafes to March 2, then increafes as 
before, Ge, 


Pa 
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When the Sun defcends juft 18° below the Horizon, at Midnight, 
then there is no Darknefs or Night, but all Twilight begins to take 
Place. This happens when the Sun's Declination is equal to the Dif- 
ference between the Complement of Latitude of the Place of the fame 
Name with the Sun’s Declination, and 180 the Depreffion at Midnight, 
In the Latitude of 51° 32’ N. the Complement of Latitude is 38° 28’, 
from which deduéting 18°, the Depreffion, there remains 20° 28/ N. 
Declination of the Sun, when Darknefs difappears, in that Latitude, 
which is from the 22d of May to the arft of Fuly (fee P. 195.) N.S. 
when Night agaia returns, 


But fromthe Sun's Excurfion from, to his Returnto, this Limi, in 
the Latitude, London, it is all Twilight, from Sun-Setting to Sun- 
Rifing; being the dong Duration of Twilight that cana happen 
there. 


As this /owgs Twilight happens when the Sun’s Point or Place 
of Declination (of the fame Name with the Latitude) defcends the mot 
obliquely or moft parallel with the Horizon, to 18° below it, and 
confcquently defcends moft flowly; fo the fhorte?# Twilight always 
happens, when the Point of the Sun’s Declination (of czmrary Name 
so the Latitude) defcends in the moft perpendicular Direétion to the Ho- 
rizon 5 or defcendsSafteft to 18° Depreffion in any Latitude: Suppofing 
the Sun's Declination to be invariable, or nearly fo, for the Time be- 
twixt Rifing and Setting, and 18° Depreflion, below the Horizon, 


Hence, when the Sur has the fame Azimuth at 180 Depreffion below 
the Horizon, that he had at Setting, his Defcent will be perpendicular 
to the Horizon, and therefore on that Day, and Declination (of contrary 
Name to that of the elevated Pole) the Twillght will be the /borgf 
pofitie, in any given Latitude, This Confideration furnithes a New 
Method of - finding the Time of forte? Twilight, as follows. 


XXV. Question. To find the Day of the fhorteft 
Twilight, from the Latitude 51° 32! being given? 


CH The Time of the frorteft Twilight, is when tke Sun's Azimuth, 
during that Time, increafes or decreafes the leaft or floweff, viz. not 
at all, 


In the Figure, 


Put mand on xe Sine and Cof, of ZS = 108°, 
p and 7 == Sine and Cof, ZP = Comp, Lat. 
= Rade = OZ, 


1 
Andy = Cofine OV sz SP, Dik. fr. Pole, 


en ep nena tnt tn ire 
Gg 


thes 
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Aftronomical QUESTIONS (in PRACTICE) anfwered by Spherical Prorox tion aad 
LoGaRiITHMs. 


THE Time of 
the Beginning or End 
of Twilight being 
given, the Sun's De- 
4 prefion at that Time, 


ag 7-y 


Fhen (by a known Theorem*) 2 =Cof £2 ©ZP. And 
2 Cof ZSZP. Which Angles being equal, their Cofiner are alfo 


equal, or Be = a2 =, whence, y = pias Se @ GENERAL THE- }f is found nearly as a- 
P mp mbt f bove, wiz. 18°, by 


ore, for anfrvering all Queftions of this Nature. ; | fpberical Trigonome- 
Hence, m-br: mi: g ty, the Sine of the Sun’s Declination, of tr 

contrary Name tothe Latitude, required, ; 
Or, in Words at Length, Com. Nre, 
As the Sine of 72° and Radius added, wi%s. 159510565 
Ts to the Sine of 18°, 23590170 
Sois the Sine of the Latitude, 
To the Sine of the Sun's Declination, 
On the Day of the foortef Tqwilighe. 


At which Time, 
the Sun's (af Ray 
SR, touches the 
Earth’s Surface at E, 
and is reflected by a 
Particle of Air from 
the Top of the Ar- 
mofphere, at R, to 
the Obferwer’s Eye at 
H, in a horizontal Dire€&tion RH. And fince HH reprefents the 
Horizon, the @ HRS, =5the Sun's Depreffion, = 18°. 


Logarithms. 
Or, to the confant Logarithm . . . 9°1997126 
Aid the Log. Sine of the Latitude 51° 32’ [ 9.8937452 


Sine Sun’s Declin, S. reqd. 7° 7/ 25” « « | 9.0934578 

Anfwering to March 2d and 08. 11. Now, d:caufe SR and HR, are both Taugents to the Earth’s Sur. 
face, at H and E, mecting at the Top of the Atmofphere, R, the 
Angle HCE, at the Earth’s Center, is equal tothe Angle SRH =| 
180; whofe Half, or the Angle HCR is equal to Half 2 SRH, 
==9°; which would be correétly fo, if the Ray SR paffed ftrait 
through the Atmofphere without Refra@tion. But becaufe the Sun's 
Rays arerefraéted and bent tawards CR, (all the Way of their PafTagr, 
by the Eaxth’s Surface, from one Part of the external Atmofphere to 
their Arrival at the Top of the contrary Part thereof) therefore the 
Angle of Depreffion willbe © RH == 18°, andthe 2 @RS will 
be the Sun’s horizontal Refraction == 30’, at lea@ 3, whence, the Z 
SRH==17° 30/: the Sun’s Rays pafling dire€tly in the ftrait Line @;, 
till they meet the outfide of the Atmofphere in 7, and then pafs thro’ 
it in the curved Line reR to R, the oppofite Part thereof, from 
whence they are horizontally refle&ted to the Odferver at H. 


NOW, £2SRH = ZRHC = ZRCE = 80 gs! 
The Comp, = 2 CRH x81 135 


OrneERWISE, according to the common Methed. 

As Radius «@ 2 6 6 «2 «© «© © © 90° o/| 10,c000000 

To Tang. } Depreffion ¢ « «© « « Q ©] g.1997125 

So Sine Latitude 2 1 6 6 6 2 © 5% 32 | 98937452 

To Sine Sun’s Declin. reqd. - « 7° 74 25” S.J 9.0934577 
anfwering to March 2, and Oé. 11, as before; between which Times 
the Tzwilights increafe ; and from the latter to the former of which 
‘Times, they decreafe. The Days (different to the Increafe and De- 
-reafe of Tevilights) increafe from the Sun in YF to his Arrival in gp, 
and decreafe from 95 to Vf, in all Latitudes.—-While the Days increafe 
the Afternoon Half-Days are the longer; but while the Days decreafe 
the Forenoon Half-Days are longer than thofe of the Afternoon. 
Which Confideration furnifhes a Rule (by Proportion) for determining 
the Difference of Time, between Forenoon and Afternoon Obferva- 
tions, from Noon, in the Method of correfponding or fame Altitudes 
of the Sun; by having the Diftance, in Time, of the two Obferva- 
tions of the fame Altitudes of the Sun, (in the Forenoon and After- 
noon) given. 


Say, As ZCRH . «4 « 819 35/4. C0, 
To CH, Earth's Rad. 4000 Miles . . . 
So Radius « 1. « 6 + « © «© 5S. 90° 


10.0000000 


To CR = 4047 Miles. 
e—- 4000 = CD. 


XXVI. Question. To find the Height of the Earth's 36071444 
Atmofphere, or of its furrounding Body of Air, from the Sun's 
Depreffion 18°, at the Beginning and End of Twilight, being 


given ? 


Miles 47 => DR, the Height of the Atmofpher, 


requirtds 


* The Rectangle of the Cofines of tavo Sides, inclsding an Angle of any Spherical Triangle, plus or minus, the Produé of the Sines of thot 
Hincluding Sides, and the Cofine of the included angle (plus when the included “Angle is lefs, and minus when it is more, than aright Angle) is equal 
the Cofine of the Side oppofite to the included Angle. 


Q Hence in the Spherical Triangle, ABC, when thc infide Letters denote the Cofines, and outfide Letters denote 
the Sines, of the given Sides and Angle, included. 


Cc é Phen td t-caezaf. Hence a (when 2, A lefethan 90°) == =, or (whan Angle A is greater than 90°] 
¢ 
bd — f 
B ( Oana Pia 
fm cae _ fo ae 


‘ae 
» ord > (when 2 A lefs than go%) Butd athe, and dhe, when 2 Ais greater than 90% 
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"Aftronomical QUESTIONS (in PRACTI C EB) anfwered by Spherical PrororTion and 
Locaritums. 


But fuppofing the Sun’s Reys, in entering the Atmofphere, at 182 
Depreffion, deferibe SsiR, or nearly fo, 


Then the 4 SRH = 380, and 7 RCH = 9° 

[and z, CRH =870 
Wherefore, Logarithms, 
Sa, AsZCRH . .« 2 t 5 « 819% ¢0, 0.0053802 
To CH, Earth’s Rad. 4000 Miles . , 3-6020600 
SoRadius « . 2 + 5 « . S, 909 10.0000000 


ee ee 


XXVIII. Question. To Jind the Right Afcenfion of the 
Moon, and of any Star, or Planet, Srom the Longitude, La- 
ttade, and Declination thereof, being given ? 


Required the Right Afcenfion of the Moon, in the foregoing In- 
ftances, Longitude 96 5° 27! of 
Latitude 4 xr o N.S& given, 
Declination 27 32 34 N. 


_ . ferd. : PROPORTION. Logarithms. 
ToCR pate peed Be ee 3-6074403 As Cof. Declination . 2. . 6 27° 32! 327 co, Pea eeatint 
Reaktor To Cof, Long. fr, next eq. Point £: 84 33 «00 8.9776188 
Miles . . 50 c= DR, the Height of the Atmofphere, | {So Cof, Latitude . 1. . . . go Ir oo 9°99384.24 
(at mol) required. To Cof, R. Afcenfion, fr. a, req’. 83 52 2 90286980 

180 0 oO 


XXVIL. Question, Yo find the Declination of the 
Moon, of a Planet, or Star, from the Longitude ({appofe 
of the Moon) 1762, Paris, April 1, at Noon, a 5° 294, 
and Latitude 4° 114 N, being given ? 


PROPORTION, 


ee re 


OrR. A. fry . 2 96 7 58 


Latitude . - xr 28 oS. 


EXAMPLE II, Longitude p .. & 29° 52/4 of 
woe given, 
Declination . . 1.28 43° 8N. 


« S$, 90° 10.0000000 


te ies. from the neareft ‘equinod, ——— |] AsCof.Declination 2. . wt #189 43 8” co} 0.0236021 
Point ors se 6. te 4° 43° 9-9980323 ER otis a nexteq. Pointy? ..59 52 0 pit 
iaui te ee o 237 a 6 3 oCof, Latitude 2. 2. 1 6 2 ew oO 9-9993577 

si a ae ie peti. eS edb E) To Cof. R. A. fr. next eq. ie _ —— —— 
To Tan. 4th Arc . 4 6 6 ye) 623 22 49 9-63 58x58 &, required . . . a 58 o 10 9+7241756 


So for the Reft. 


<a The above Queftion may be otherwife anfwered by finding an 
|| Angle APE of a Spherical Triangle, whofe Sides, 
P the Comp. Declination, 
AE the Comp. Latitude, are 
PE conftant Dift. of the two Poles of Ecliptic (given. 
and Equinoétial 239 28/ 30” 
The Sides including the required 7 being AP, PE. 


From 85 49 0 Comp, pLat. 
rene 
sth Arc. . Rem. 62 26 22 


Ff the given Latitude and Sign of the Lon, itude, be of the fame 
nee, Be ath atre fubtraéts from the Compiemens™ of the given ike ; 
for a sth Arc; if the Latitude given and Sign of the Longitude be of a 
different Name, then the 4th Arc adds to the Complement of given Latitude |} 
or a 5th src. 


XXIX. Question. To find the Right Afcenfion of a 
| Star, or Planet, from the Longitude and Latitude thereof be- 
ing given ? 


ToCof, sth Arc... 62 26 31 9-6653306 


NOW, Ars Cof, 4th Arc... 23° 22% 49” co, | 0.0372088 || 
So Cof. Ecl. Obliq. 5. 23 28 30 9-9624801 


rtm ae Mes fees ee re mies 


ToS. Decl. N. reqd. 27 32 32 9-66s50195 


EXAMPLE II. r760, Paris, Augut 5» Moon's Longitude at 


Here, In A APE, are given ZF, Sides AE and PE, to find 
? 
Noon, % 29° 52/, Latitude S, 1° 28/, required the Declination N, ai 


Longitude of the Moon. . 95 5° 27% of” : 
Latitude . . 4 1 0 nt Bivens 


According to the ABOVE-RULE, To find the Right Afcenfion of the Moon in that P:/ti', 


As Radius. 2 6 2 6 6 6 Ss go? 10.000G000 PROPORTION. 
To S, Long. fr, next equin, Point ov 59° 52/ 9:9369456}/ AsRadius » 2 2 2 eee. & go° 10.0000000 
So Tan, Eclip. Obliquity . , . 23° 28/ 30” 9-6377835 fp nae eee 
a at te eo To S, Long. fr. next eq. Pointm . , 84° 324 OT o.g98c 802 
To Tan. ath Are 2 4 6 4 4 20 35 a 9:5747291 }| So Cotan, Latitude N. 2. 2... 4 31 O frirz5Sars 
Lat, and Decl, Dif. Name. . Add 88 32 o Comp. P's Lat, a as eee 
eam cae es aati’ ToTan. 4th Arc . + 85 47 sa frat 339977, 


Ecliptic Obliquity — 230 28 30Sig. Long. and 
one Lat. of like 


The sth Arc. . Dif. 62 19 24 [Naime, 


sthArc 2...) Sum 99 Oso 
180 
To Cof, sth Are 4, 5 4, 7° ee ae 9651526854 
AsCofa qth Are. . . . . . b0 35 FICO | a,028Gerh 
SoCof. Ech. Obliquity . . |, 23 28 30 9-9624801 


a, 


er When the given Latitude and Sign of the Longitude are of the 
fame Name N. or 8. you mij} Subtvadt thy Eeliptic Obliquity from the 4th 
Jora gth Are, But if the Latitude and Sign of the Loncitude are of a 
different Denomination, you muft add the Peliprn Obliquty, tothe qth for 
@ sth dre. 


ToS, Declination N. required, . . 18 43 8 95 
Being a Proof of the Tiuth of M, Dela Cailirs Fphemerices, 


N.B,. The two Examples above contain all the Cafes that can 
happen, in finding the Declination of the Noon, a Plame, oy the Stars,) 
from their Longitudes and Latitudes, relpedtively, piven, 


YY Bs Th oH, Qs ty, Northern Sigus, 
iy Nb fs Ws aay Southan Signs. 
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Aftronomical QUESTIONS (in PRACTICE) anfwered by Spherical Proportion .and 


LocaRITHMs., 
. ¥ 
Examrre ll, )'sR. Afcenfion from 9p 58° of 10” 


Logarithms. R.. ‘sive 
Now, As Sineath Arc. « «6 « «© 85° 47’ 547 ¢0.} 0.00116y6 Declination soe + 6 38°43 8N, Siven, 
To Sine sth Are . « « 2 « + 62 19 24% 9-9472292 To find her Latitude South and Longitude from y. 
So Tan. Lon. fr.next Eq. Pointy fr. 84 33 0 31.0204135 PROPORTION as before. Logarithms, 
As Radius Sine «6 6 2 6 1 ga%: 0% oF = 10,0000000 


-9% Ff 


To Tan. R.A, fr. 2 required . 8 2 2 10.9688125 " F —_—— 
airs : 182 a ° ? To Tan. Ecliptic Obliquity . . . 23 28, 30. : 9-6377835 
So Sine R. A. froma . . . « 58° © Io 9-92843 36 

Or Right Afcenfion from y . . 196 7 58 F — — (HH 
Examrce. lI, Longitude D Y . « 29° 52/ jee ToTangent 4th Arc.» » $ *% 20 ¥3 «10 9.566217) 
ere 6 52Comp. Decl. DN, 


Latitude . 2. 1. . 2 0 6t 28S 
To find the Right Afcenfion }) in that Pofition? « 
By the above Rules 


Fifth Are... . 2 + . 6 2 + Or 30 2 
As Cofinegth Arc . 1. «4 3 20 13 100. | 0.0276232 


As RadiusSine . 1 « + 2 « go? of 07 ¥0,0000000 1) To Cofine sth Arc. «4 6 6 Ot 30 2 8.4180797 
: aaa? So Cofine Ecliptic Obliquity . . 23 28 3o 9.962480 
To Sine Long. from next Eq. Pointy’ 59 52 0 9-93694.56 —-—— B2gas 
SoCotan, Latitude South . . . . 3 28 0 11-59£6963 1+-To Sine Latitude S. required . . x 28 © 8.4081830 
haem serine ray me NOW, Jo find the Longitude from Aries, 

To Tan, ath. Arc. 6.4 4 + 488 18 45. | at.5286419 Hl As Cofine Latitude S. . . «+ 1° 28 0” co, ©.0001423 
Ecliptic Obliquity + . + . «23 28 30 Sig.Long.and Lat. |] To Cor, R.A. fr. thenextEq,. Pointy’ 58 0 ro 97241760 
[ofdif.Name. ,50 Cofine Declination N. . . . 238 43° 8 9-9763979 
The sth Arc 4 6 6 6 6 Sumirzr 46 45 ‘ —— pail 
10 0 0 So Cof. Long. fr.fame Eq. Pointy 59 52 © 9+7007 162 

. Se 7 or, % 29 «52 required, 
Now, To Sine sth Arc aise 68 313 15 9-9678384 (C$ In the Triangle APE of the foregoing Queflion, are piwen the con- 


88 318 5 co. | 0.0001903 fant Diflance of the Poles of the Equator PEy and Ecliptic 23° 28! 30%, 


AsSinegth Arc . 6 2 + 6 


So Tan. Longitude from 9. 6 + 59 52 0 10.2362298 the Complement of Declination (or g0° and any Declination) AP, svith 
—— pT | tbe included £ of Right Afcenfion from the Solfiitial Colure of A cr yp, 


P, to find the Side oppofite to that 2, viz. AE, subefe Complement to 90° 
ts the Latitude 5 or Excefs above 90° the contrary Latitude, required, 
And alfo to find the Z, E. at the Pole of the Ecliptic, included dctwen 
i fae oppofite Side AE, laf? found, (on which the Latitude is meafured) 
and theconflant Diflance of the Poles (aferefaid) PE 3 which 7. E found, 
will be the Longitude required from the fame Solffitial Colure of 3B or vp, 
NOW, The Right Afcenfion at P, and Longitude at E, from 3B or bf 
being known, the Right Afcenfion and Depa from Gand Lx, will be 
alfoknowun 5 the latter being the Complements of the former togo° 
XXX. Question. To find the Longitude of a Star, 
Planet, or Comet, from the Latitude 2° 59’ N. and Declina- 


To Tan. R.A. from y required. ° x0 10.2042585 


58 
Star or $95.8, Ma, Mm fs TLit. S. pe i Lat.N. 6 R.A. 
Planetin 2 UP, or, €,W> Bs Us §$ Lat.N. 2 lefs. § Lat. S. 2 greater 
{than Sun R. A. in the Ecliptic, being in the fame Signs, 
XXX. Question. To find the Longitude and Latitude 
of a Star or Planet, from the Right Afcenfion and Declination 


\ thereof, being given ? 
p’s Right Afcenfion from Wag? 7! SO given, 


Declination North . .« - 27 32 32 
To find ber Latitude North and Longitude pon Aries. tion 20° 1'S. being given ? 
. ¢,. PROPORTION, a ae NV. B. This Queftion is refolved by a Projection.on the Soffiitia’ 
AsRadius Sine . . - « + « go% of © ¥0-0000000 ff Colure. Ina Spherical Triangle APE (AP being >k’s Dift. fromthe 
5 I] Ne Pole of the World, AE x's Dift. from the N. Pole of the Ecliptic, 


To Tangent Ecliptic Obliquity =. 23 28 30 9-6377835 ll PR Diftance of the two Poles, and ZE the Longitude from a5, and 


So Sine R.A, from next Eq. Point 83 53 2 9:9975974 | 7 P, the Right Afcenfion from }p) 
~ 1] #AP= x's D. fr. N. 
To Tangent ath Arc 6 6 «© 6) 23. 24 38 » 9+6352909 Pole World . . ie x’ 0” Sides op. Z reqd. Logarithm, 
wh 62_27_28 comp. given Decl. I ap ye°s Dit, fr.N. Sides 
Fifth Arc. . « + «6 @ «©6Sum 85 448 46 ; Pole Ecliptic . } X © Jinclu. (L.S.co.} 0.0005890 
23° 21 «+18 co.[ 0,0371260  PE=Ditt. of the two 2. re- 


Now, AsCofine 4th Arc . 2 . 
ToCofine sth Arc . . « « « 85 48 46 2.8634.167 
So Cofine Ecliptic Obliquity .« . .23 28 go 9-9624801% 


To Sine Latitude N. required « 2 4 41 N. | 8.8630228 
N. B, When the Right Afcenfion and Declination given are of the 
fame Name, N. or S. the Complement of the Declination given adds to the 


Sum 220 30 30 
From... Half r1o org rg 


Poles 2 « . fa) 28 30 Uquird, J LS.co.} 0.3 


es ee re ee mae 


Take AE, x Rem, 23 14 15.8, « 6 9+ 5960948 
Take PE,2 Rem, 86 45 45L.S. . . « of 9.999334 


ath for the sth Arc: But when the Right Afcenfion and Declination given 
are of different Name, the 4th Are fubtiacts from the Complement of Decli- ; ae 
4nation for the sth Arce Sum 19.9957336 
Now, to find the Longitude from Libra. 84 39 3341.8. Half 9.9978668 
Doubleis 2 E168 3y "7 Longitude from gz following. 


: PROPORTION, 
As CofineLatitude N. . 2 ee 4° 114 0” co,| 0.00%1586 
To Cofine R.A, from next Eq. Point 83 522 * 9.0287050 


" Subtra&t 5 Signs 150 © 0 gp, SLs Mf, Bs Ms 


ey pen, wee at eT ee ees Tle eccaaeet #18 39°) 7 Inad. Quadrant of the Ecliptice 
‘To Cofine Lon, from next Eq.Point e& 84 33. («0 8.9776258 es eerie ened ; 
180 0 @ Or, 168 39 7 Longitude from gp preceding. 


ly 180 0 Oo 


te es, 


Vite Vf x1 20 53 in qth Quadrant of the Lcliptic 
* Are given to fiat 2. Efr. on. 


Queftion. 
é ———— 
Fach 


|Longitude from yo... 6 95 27 orgs 6% 29 reqd, 
Being the Converfe to the Proportions anfwering to the XXVIII, 
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Afttronomical QUESTIONS (in PRACTICE) anfwered by Spherical PRororrion and 


LocarRitTHMS. 


e being 78° 39’ 7” from the neareftt Equinoétial Point Examrre Il. To find the Right Afcenfion of the Pleiades in the 

ey eee. arnt : 294th Year before Chrift, Srom shell Dene Pls Time 14° 30’ N. 
N, B, The Place of the tevo bere found) muft be determined by the || and Latitude 4° N. being given, asin the Sormer Queftion # 
near Situation of the Planet or Comet cubofe Longitude is required, in 
refpet of fome known Star, whofe Longitude is givens : . 

Examece II, To find the Longitude of the Pleiades in the 294th 
Year befere Chriit, from their Declination at that Time 14° 30 N. and 
Latitude 40° N. being given? See fol. x2, Sherbone ; fol. 56, Vincent 
Wing, Inft. and Pager6, Street. 

In a Spherical A APE, as before, . : 
cing 2 | AES 75° 30° 0” Side op. Z required. - Logarithms. 


Tn a Spherical Triangle APE, 

Aregiven*® 9 *AE=$60 “0/ 0% Side op. Z.required, Logarithms. 
to find 2 { AP=75 30 of Sidesinclu. 2 L.S.co. 0.0140584 
eee or ( PE=23 28 302 Z required § L.S.co, ©.3997364 
its Supt, SS ry 
Sum 184 58 30 . oe oe 
From Half 92 29 35 oe ae 


ee ee ee ee 


tape ieee ay 


to find 2 @ AE=86 0 0 §Sidesinclu. 2 L,S.co.} o.corosg2 


Efr. 5 PE=23 28 302 4 required § L.S.co. ©-3997364 || Take AP. 1 Rem. 16 s9 1 LS 2. 6 ww 9-4656253 
harms ne 


+ [| Take PE.2 Rem. 69 “o 45L,S. 2... 8. 99701881 

Sum 184 58 go oe ee ee 
From Halfg2 29 15 ener ee cs Sum 19.8496082 
‘ 32° 45’ 11” LS, Half 9-9248041 


pas elles ane i 65 30 22 R. A. Plétades from gop preceding. 


R.A. 90 0 0o osfromay, 


Take AE, rRem. 6 29 315 LS. .- 2 2 « «| 9.0530263 
Take PEAzRem. 69 0 45 L.S, «© « 0 «© «} 9.970188 
Sum 19.4240100 
gro Of 47” LS. . , 6 Half 9.712000 
Double is 2.E 62 1 34 Longitude, from 5 preceding. 
go oOo oOgsfroma9 


ain ye ene 24 29 38 from ¥ following required. 


' (S The Supplement of theincluded Z. is, in the Cafe aboue, found in- 
fread of the included 2. itfelf 3 the Sine and Sine of its Supplement to 180° 
being the fame, This Diflinétion muft be carefully regarded, according to 
the Nature of the three Sides of the Spherical Triangle given, that it may 


Place of Pleiades ‘ 
294Y. bef. Chr. i 27 58 26 required. 


Pl. rz2ofinceXt. y¥ 26 5 «68 Halley, . 


: Ts be known from qbat Part of the Solfitial Colure a5 or VF, the 2 of Right 
Sum 2014 Yrs. 28 6 42 Increafe of Place. Afcenfion, or Longitude is determined, ’ : 


g28 
2014)101202."(507 14” sziv,—— 


1007 
Annual Motion of the Stars in foilowing Order. 


XXXI. Question. To find the Right Afcenfion of a 
Star, Planet, or Comet, from the Latitude 2° 59! N. and 


Declination 20° 148, being given, in the former or 30th 


Queftion ? 
In a Spherical Triangle APE, 
Aregiven® )*AE= 87° 43! 0” Side op. 7 required, 
AP=110 1 oO 5 Sidesinclu. 7 L.S,co.] 0.0270602 
PE= 23 28 30 
Sum 220 30 30 . . 
From Half rxro rg xg a 


When you would find the Times of Rifing and Setting of the Moon, 
or Planets, or the Time, at any Altitude, their Amplitudes of Rifing 
and Setting, &c, You muft fubftitute the Times of their Paffage 
through the fame Aferidian, in the preccding Calculations, inftead of 
Noon, the Time of the Sun’s Paffage. 


The Time of a Planet from the Meridian, is reduced to an Arc of 
the Equator by this Prororvion, 


As the Interval of the Time betavixt two next Paffages of the Moon ora 
Planet, through the fame Meridian is to 360° Jo ts the Interval betqvixt 
the given Time, and the Time of nearefi Paffage through the Meridian, to 
the Degrees, Minutes and Seconds of the Planets angular Diftance, meafured 
on the carleftial Equator, from the fame Meridian, when the Altitude of 


required § L.S.co, 03997364 the Planet is required, 


XXXII. Question. To find the Altitude of Mars, the 
12th Feb. 1758, at Six in the Morning ; being the fame as 
the 11th Feb. 185 pafi Noon ? 


Take AP, r Rem. o 14 3151S. 4 6 ew 7-6175397 
Take PE,2 Rem. 86 46 45 LS. 2. 2 ew 9-9993134 
Sum_18.0436497 
6° 2/10” LLS. . . Half 9-0218248 
Double is 4. P, 12 4 20 R.A, from VF preceding. 
wo 0 9 


hom s 
& paffed the Meridian 3758, Feb. ope | tr 16 go) At Paris De la 


wz@ur11 20§ Carle's Ephem, 
167 55 4o R.A, x &c. from 2% following. Dif. © § 20 
99 0 OR.A. gs from 9 24 0 0 


ee aes tee nee 


Sum 257 55 go R.A.from yy. 


Interval of g Return tothe fame Merid.23 54 40 
d hom 6 
Feb. 11 18 0 0 ‘Time given, 


Or, 129 4/ 20” R.A. x, &c. from vf following. 
rr 11 16 40 Souths. * 


279 a OR. A. of yf froma, 
Sum 282 4. 20 R. A. from 9p following. 

NB. The Right Afeenfion of the two bere Sound, muft be determined 
fy Girewmflances, or Phenomena accompanying the abowe Data 3 the Vj- 
tinity of a Comet or Planet to a knovon Star of given Right afcenfion, De, 
But here in the fame Cafe, when the Longitude ia from Y or AW, the 
Right Afcenfionis fiom the fame Equinoétial Point, 


& from Meridian o 6 43 20 Patt, 
Asag3h sqm go8 : 3609 2: Gh g3m 209 : xoxo 12/ 29% 
Cortefpondent Dif g from Meridian, 1753. 
Feb, rad 8h : 
Declination @ 210 52% oN. Feb. yx Qh 1768, La Caisle, 
48 so 10 N. Height Pole, Paris 


By PROPORTION, Quesr. XI. Logarithms. 
AsRadius . 6 6 6 «© 6 6 2 goo of of = 


To Sine Comp. Ditt. g fr. Meridian 101 12 29 9-283644' 

So Tan. Comp. Lut. Paris, »« +» « 48 §0 Ko | 9.9436710 
To Tangent ArcK »« * « © © 9 33 43 9-8303158 
Dit. g fromPole + . . «. « 68 8 9 eee 

To SineComplement Arc Y . - 77 46 43 9-3256996 
As Sine Complement ArcX¥ . « 9 38 43.0. | 0.0061544 
SoSinc Latitude . .« . « 3 . 48 50 10 9.876696 
To Sine Altitude g required , 18 10 9.208 5809 


M, Dela Caille mace it (Scehis Ephem.)g 1a 8 only. 
Who found the Arc X 9° 47/ (Seep. 16 La Caille Eph.) inttead of 
9° 38% 43” as above. 

Who finds 1019 12’ 25/==64 43™ 208 

inflead of yor 32 29 s=as above. 

* When Diflance fron the Meridian is abcare 6h or go® add X to the 
Planct’s Diftance from Pole for Ye if hfs, fubtra® X from Pole's Diflance 
from Planet for Y. 

N. B. The fame Method as that above ferves for all other Planets, 
and alfothe Moon ; if you obferve to take out of an Ephemeris the true 
Interval of Time betwixt the two next Paffages of the Moon, or a 
Planet through the fame Meridian, for propostioning their Diftanccs 
in Time therefrom, either before or after their Paffage at a Time 
given by the Clock. 


R. Afcenfion, and the Time of the Day or Night being given ? 


Rue. 
found to the Time given, when Right Afcenfion of Mid-Heaven is 
required, add the Degrees, &c, of that Time from the former Noon 
(allowing 159 Degrees to an Hour) and the Sum rejeéting 360° if 
above) will be the R. Afcenfion of the Mid-Heaven, at the Meridian, 

required. 
Yo Examrre. Required the Right Afcenfion of Mid-Heaven for 
1764, March joth, roh 20m in the Forenoon? 

Sun’s R. A. in Time. 
1764 Mar.29,Noon 34m 65 t «os . 
30, Noon 37 43 De la Caille’s Ephemorides. 


Tucreafe Sun's R, A. in 24h 3 
Asaqgh:3m 379 3: g2h 20m: am g28 Increafe, 
+ 34 
Right Afcenfion in Time 1764 
Mayr. 30th. sob 20m Morn, : i 37 38 


By Table p.28. «6 6 6 6 © 37M 08 6 4 g® I5/ OF 
o 2% 2. . 9 70 


R.A, of the Sunin Degreesat the Time 9 22 0 
(Or See p. 194.) 
New, 22h 20m reduced to Degrees == 335° 0% o” 
Right Afcenfion of Mid-Heaven required . . Sum 344 22 0 
qo Oo 0 
R.A.of Mid. Heaven, fhort of yt... So 
tp: When the Sum aforcfaid is lefs than go° it is Right Afcenfion 
Mid- Heaven from 9 following ; if ubove gc9 and Iefs than 180, fib- 
tradt it from 180, forR. Afcenfion of Mid-Heaven from #&& preceding ; 
if more than 180, and Jefs than 270, fubtradt 180 from it for R.A. 
of Mid-Heaven fiom st following: But ifit is above 270°, and Iefs 
than 360, fubtract it fram 360° for Right Afcenfion of Mid-Heaven 
from ¥ preceding, asin the Example given. 


Aftronomical QUESTIONS (in PRACTICE) anfwered by Spherical Prororrion and 
LocAaRITHMS, 


at the Meridian, or Mid-Heaven Longitude, correfpondens fp 
the Mid-Heaven Right Afcenfion 15° 38° from Preceding ; 
and Ecliptic obliquely 25° 28! 30” bcing given ? ; 


As Radivs 2. 2 * 2. 2 py ea 


To Cofine Ecliptic Obliquity. . . » 23 28 30 296248 
So Cot. R. A. MideHeaven . 15 38 - Sere 


Teo Cot. Mid-Meaven fr, ‘y preceding 
1 
Longitude Mid-Heaven rem, Sig. . 


EquinoGial Point y or x, that the Mid-Heaven Right Afcenfion is 
taken from. 


Angle of the Ecliptic and Meridian, from the Mid- Heaven 
Right Afeenfion 15° 38' and Ecliptic Obliquity 23° 28" 30" 
being given ? 


As Radius 2 6 6 6 6 6 ew 4 6 g0% OF OF! 0. 0000600 


XXXII. Quesrion. To find the Right Mfcenfion of the: 


Mid-Heaven Ecliptic at the Meridian, from the Sun's Place, or’ To Sine Ecliptic Obliquity . . , . 


. fj ToCofine Meridian Z required . . 
To the Sun’s Right Afcenfion in Degrees, Minutes, &c. ’ 


This Queffion is of fingular Ufe inthe Gomputdsjon of Eclipses, fubferviene 


to Navigation. 


The ROYAL ASTRONOMER 


XXXIV. Question. To find the Point of the Ecliptic, 


PROPORTION, Logarithms, 


To0.00000co0 


go® of of 


16 57 58 10.515 5823 
20 0 06 

¥u1300 2 2 orculminating 
; _ [Point of the Ecliptic required, 
N. B. The Mid-Heaven Longitude is always found from the fame 


XXXV. Question, To find the Meridian Angle, or 


PROPORTION. 


23 28 30 -6002636 
So CofineR. A. Mid-Heaven 2 2. a 38 o a gnsGits 


67 26 33 | 9.5838926 


XXXVI. Question. To find the Mid.Heaven Dil. 
nation, or Declination of the Point of the Ecliptic at the 
Meridian, from the Mid-Heaven Right Afcenfion 15° 38! and 
Ecliptic Obliquity 23° 28! 304, being given ? 


PROPORTION, 


AsRadius 6 6 6 6 ee 4 6 © 90° OF 0") to,c000000 


+23 28 30 | 9.6377335 

15 38 9 | 944305267 
To Tan, Declination on the Merid.S. req¢. 6 4 10633 102 

N. B. When the Right Afcenfion uF the ‘Mia-Fleaven is above 
1800, as in the prefent Cafe, then the Mid-Heaven Declination off 
the Ecliptie Point is South. Rutif the Mid-~Heaven Right Afcenfion 
is lefs than 180°, then the Mid-Heayen Longitude being North, the 
Mid-Heaven Declination will be North, 


To Tan, Ecliptic Obliquity . . 4 
So Sine R. A, Mid-Heaven «4 6 


_ XXXVII. Question. To find the Altitude of the Mid- 
Heaven, from the Latitude of the Place 52° 28/ 30/, and 
Mid Heaven Declination 6° 4.3! 15S, being given? 


Rure,e If the Latitude and Mid-Heaven Declination are of the 
fame Name, add the Declination to the Complement of Latitude fc 
the Mid-Heaven Altitude, 

Tf the Latitude and Mid-Heaven Declination are of different Namts 
fabtra the Declination from the Complement of Jatitude for the 
Mid-Heaven Altice, 


Examyze, Complement of Latitude . 4. 380 gx! 30" Ne 
Mid-Heaven Declination » . 4 76 43 45 % 
Mid-Heaven Altitude required... gr 48 4s 


XXXVI. 


; wd NAVIGATOR. : 


Aftronomical QUESTIONS (in PRACTICE) anfwered by Spherical PRopORTION and 
Locaritums. 


XXXVITI. Question. To find the Altitude of the Non- 
agefimal, or goth Degree of the Eclipric from the Horizon (be- 
ing equal to the Angle of the Ecliptic and Horizon) from the 
Mid Heaven Altitude 31° 48/15", and the Meridian Angle 
67° 26! 33” being given? 


Logarithms. 
As Radius Sine 4 6 6 6 © © « 909 of o”| 10,0000000 
ToSine Meridian Zs 5 6 » 67 26 33 [ 9-9654345 
So Cofine Altitude Mid-Heaven . 2. 321 48 15 | 9.9293445 
ToCofine Altitude goth Degree required 38 37 40 | 9.8947790 


(Gr Then you may proceed to find the Place of the goth Degrce 
of the Ecliptic, or its Diftance from the Mid- Heaven Longitude, 
THUS, As Radius to Cofine Altitude Mid-Heaven, 

So Cofine Merid. Angle to Tan. Dif. Mid-Heauen from the eth Degree. 
Which Place is found by adding the Diftance to, or fubtraéting it trom 
the Diftance of the Mid-Heaven, according as its Place follows or pre- 
cedes the Place of the Mid-Heaven. 

Vin, Ifthe Mid- § 4f,7, 45 WV, &%» I, add the Diftance of 
Heaven be in 55, Qs MH = Mm, $f, fubtra& § Mid-Hea.fr.goo 
to and from the Place of Mid-Heaven, for the Place of the goth De- 
gree, in North Latitudes, and do the contrary in South Latitudes. 

Then the Point of the Afcendant has been ufually found, or the 
Ecliptic Place at the Horizon, at a given Time, for the Purpote of 
finding the ParallaG&ic Angle, or that Angle which a Vertical (paffing 
through the Sun, Moon, or Star) makes with the Ecliptic, for com- 
puting Ecurpses and OccutTATIONs. 

But as thefe Methods are tedious and cbfolete, we give the following 
Universar New Metuopn of findirg the PARALLACTIC ANGLE, 
and of computing the MOON's PaRALLAXES. 


XXXIX. Question. To find the apparent Place of 
the aon, Srom her Longitude, or true Place, and Latitude 
BtwEen § 


Find the Yy’s Declin. and R. A. (by Queft. XXVII. and XXVIII.) 
anfwtrable to the Longitude and Latitude given; fer in a Spherical Tri- 
angle APE, there are given AE the Complement of Latitude; PE, the 
Diftance of the Poles of Equator and Ecliptic; and 2 E, the Longrtude 

rom I or pp, the Solftitial Colure, to Jjind AP the Complement of Decli- 
nation, and Z P, the Right Afcenfion from Vf or TBP 

Or take out the Declination and Right Afcenfion to the Time given, 
from Epbemerides, Da la Caille’s, Connoiffance des Temps, ce, reduced 
to GreenwicheMeridian, 


EXAMPLE. To find the Moon's apparent Place from the true, 
Hur? 10! 44", for the Year 1737, February 184 2h 26M g& apparent, 
or 2h 38m 368 mean Time, Afterroon, O. S, about the Beginning of the 
olar Eclipfe, obferved at Greenwich, 


.The Sun’s Longitude then 2 6 4 6 4 0 2) MU 6 gs 
His Right Afcenfion correfpondent . . 6 © » «© 342% 34 48 
—~ Declination correfpondent $. ° é . . 7 24 23 
Moon's Longitude then, by Theory, . . « S34 10 44 
Latitude N, * e . e ° ° ° 37 40 
fom-— Declination correfpondent S. . . . 648 31 
jp Right Afcenfion correfpondent . * « 942 23 56 
Time from Noon apparent, in Degrees, 36° 17! 15”. 

Hence R.A. of Mid-Heaven . e e i 1B 52 3 
Mid-Heaven Declination correfpondentN.  « é . 7 59 40 
Altitude of Mid-Heaven at Greenvich . . « 46 31 I0 
Mid-Heaven Zen, Dift. from the Ecliptic Altitude at 

the Meridian . ° . . 43 28 so 
Mil-Heaven R, A, = Moon's R.A. is the Moon's 

Angular Dit, fr. the Meridian, patt ‘ e 628 7 
Angle of Eclipticand Meridian, toR, A. Mid-Heaven, 

or Mid-Heaven Longitude . a . . i 67 5% 20 


231. 


Fir? to fndthe Hfcon's Altitude and Azimuth ? 


Tn the 
Fig. are 
given. 


ZP = 38° 31/ 30” Comp. Latitade, 
QP = 96 48 311 Comp. Moon’s Declination, 
ZQPZ = 36 28 7 Moon's angular Dit, fr. Meridian. 


To find QZ = Comp. Altitude? And Z QZP =: the Moon's 
Azimuth from the North? 


N. B. The Line 
PQ terminates in ZG, 
above the Interfotion of FA 
MN and ZG, betqween 
tando, 


PROPORTION, Logarithms. 
fAs Radius . . . 6 © « + » S90? 10,.0000000 
To Cof. angular Dift. from aise | —_—_—— 
ZQPZ . . . . 36° 28’ 7) 9.9053547 
So Tan.Comp. Late ZP «2 6 » 38 3% 39 | 99009941 
To Tan. 4th Arc . . * 32 37 46 | 9.8063488 
) Decl. and Lat, Place Add 83° 11 49 Comp, Decl. 
of diff. Name. — ree [s. 
sth Arc « 5s Sumiyzg 49 35 0r 64 10 25 
oc. ttn 


N. B. Subtraét the 4th Are from theGefine-Deelinetion for the sth 
Arc, when the Declination and Latitude of the Place are of a different 


Name, 


As Cof, 4th Arc e ° $ 32° 37’ 46% co.f 0.0745974 
To Cof, sth Arc . , , Io 25 96391334 
So Cof, ZP or S, Latitude « + §r 28 30 9+893 3936 


ae ae, te 


9-607 1244 


a ee er ee ie 


To Cof. Alt. QZ orS. Alt. QG oe. 230 52 19 


NOW, As Cof. Alt. GQ_orS. QZ . 66° 9% 41” co.] 0.0488390 
'To S. ) Ang, Dift. fr. Mern, ZQPZ 36 28 7 9-7740658 
‘So S. Dif. from PoleQP . « « 96 48 uF 9-99693 14 


ae mes een | anaes ee ee ns 


ToS. p's Azim. 


from the S. 9.8098 362 


« «© ZMZQ_4go xs 48 


Here, In the Spherical Triangle MZr, the £2 MZr, Z1MZ, 
(Supplement of 2 of Mid-Heaven Ecliptic, and Meridian) with the 
included Side MZ, the Zenith Diffance of the Mid-Ueauen Ectiptic, ta 


find be PDarallactic Angle, « 2 Mrz, thar rhe ver 
tical ZG pajfing through the Moon's Center, makes quith the Feliptic M N, 
avithout having Regard to the Zo HFM, of the Horizon and Ecliptic, 
commonly called the Altitude of the Nonagefimal or goth Degree of the 
Evliptic, to wbich that Angle of the Horizon and Ecdiptic is eqzal ? 


orice : ete 2 th a 


RROPORTION. 


The 


ROYAL ASTRONOMER 


Aftronomical QUESTIONS (in PRACTICE) anfwered by Spherical Proportion and 
LocaritTHMs, 


hE, 


Logarithms. 
1o0.c00d0c0 


PROPORTION. 


As Radius . 2 S. goo 


To Cof, Zen. Dift. of Mid-Heaven (MZ) 43 28 50] 9.8607020 
So ‘Tan, Azim. (2 Z) « « . « « 40 2t 48 | .9-9268392 


To Cot. ofan vy with the Merid. the 1it 
Part of the Supplement of the Merid, 
Z.IMZ, by a Perp. fr. M. torZ 


7 7 ' 
3 co 29 13 | 9-7875412 
Supplement Merid. 2 8 40 ; 


1mz 


ye 


Remaining Z 53 39 27 
And, As S. Firft Part of the Supple- co. 
ment Meridian ZZ . . Cary §8 29 13 | 0.0692948 


To S. remaining Part of the Supple- 
ment Meridian 27. 6 4 we $3 39 °27 |-9a.go6o0595 


So Cof. Azimuth (ZZ) .« . . « . 40 31 43} 9.8829988 
To Cof. PARALLACTIC Z by the) 43 48 204 98583532 


Vertical and Ecliptic,.the 2 MrZ, 

roguirid. : 

Thas theTrouble and Attention of finding tke Altitude and Longitude 
of 90% of tae Ecliptic are avoided. 

OTHERWISE, 

By DEAN COWPER's ccmperdims METHOD; being ove 
of the IMPROVEMENTS of Afronsany inthis laft Age. 

The Dean of Durham proceeds to find the )’s Alt. by the former 
Method exhibited ; who (inftead of finding the Azimuth QZP) next 
finds the Z ZQP, which he calls the 7, atthe Center. & Thrs_An- 
‘€ gle at the Center is the fame with that which the Axis of the Earth 
© makes with a vertical Circle drazun through the Center cf a Place in the 
S€ Projeétion of the Progrefs of the lunar Path ovcr the Earth’: Difk, or 
6€ Plane of the Horizon: Zhe Complement of the Sum, cr Difference, 
6€ of awhich Angle, and the cingl: of the Poles of the Ecliptic and Earth, 
& on the faid ProjeStion, (according as the Pole of the Ecliptic, and Ver- 
“¢ tical, paffing through the Moon's Center, fall on difference Sides, or on 
« the fame ™ Side, of the Aferidian, or Earth’s Axis, refpetPively) is the 
s€ Parallactic Angie.”’ 

See Palladium 1766, p. 35. forthe Explanation of. this ufeful Dif- 
covery, by Dean COWPER. ; 


To fnd Z ZQP, cr £. at the Moon's Center P ’ 


As Cofine Altitude ), or S. Zen. Ditt. 66° 7/7 41” c0.{ 0.0588390 
To ang. Diflzree tr. Mer, 2 QPZ 36 28 7 9+7.7406 58 
So Sine Pole from Zenith . . . 38 31 30 9-7943877 
ToSine Z atCenter ZQP . 5% $4 9:6072925 


ae 

Z of Poles of the Earth and Ecliptic a 8 40 Comp. Merid. 2 
ae fat Mid- Heaven. 

Complement of Paral. 2 . . Sum46 1 34 
ItsComplementis 2. 2. 4 e s8 a6 the Parall. 2 req¢ 
according to D, Corper’s compendious Method. Which is accurately truc, 
when theComp. ofthe ¢ of a/’ertica/, pafling through the © or jp, 
and a Circle of Declination is taken inflead of the Complement of 
Meridian Angle at the Mid-Heaven ;_ when there is no Laritude 3 and 
in other Cafes of fmall Latitude, isa very ufelul sipproximacion, as will 

appear further on, 

(po dn Order to find the ParallaQic 2 correttly, ‘by the univer- 
f fal naw Methcd, the Meridian £ muft Le always taken atthe Mid-Heaven 
Poiye of the Filiptic, and not from the Sun cr D*s Place, or Longitude, at 
the given Time of an Obfervation of an Leclipfe or Oceultation, accer ding to 
the lable ofthe Meridian 2, which 2 only sofpedis the Sun's Pl. at Noon, 
or the Mid- HeavenLong. Whereas an 2 corrifpondentto Sun cr) “sprefent 
Longitude taken from the Table of Meridian 2 (p. 23.) isan Z. that the 
Echptic makes avith a Circle of Declination at thae’ Time. This Angle 
(and not the Meridian Angle) is therefore to be ufed with the Angle 
at the Moon's Center 5 wvbufe Difference is the parallatic Angle, according 
ple Dean Cowper's improved ecmpendious Method, For, when the Point 


Left 
Right 


of the 


mum ft ee of 
x YU Earth's Axis. 


Ecliptic 


cre 


(now having fmall Latitude) coincides with the Point r in the Ecliptic, 
then itis ewident that the Z MrP of the Ecliptic Mr, and Circl: 
of ‘Declination rP, will contain the Sum of the PARALLACTIC 
ANGLE and the Angle that the fame Circle of Declination rP, at 
the Sun or Afoon, makes with the Vertical, QZ 3 therefore from 
which Z of the Ecliptic and Circle of Declination, taking Away the 
Z of the Mirtical, paffing through the Sua or Moon, and fame Circle 
of Declination Zr P, and the PARALLACTIC ANGLE, MrZ, 
will then ewidently remain; qubich is therefore D. COWPER'S ing. 
proved compendiaus Mathod-of finding the Parallaétic Angle. 


Thus, the Moon’s Longitude at the aforefaid Time of 06- 9 4 a 
servation of the ECLIPSE beginning at Greenwich is 3€ 11 10 46 
Correfpondent to which the Z of Ecliptic and Circle of 
Declination MrP, by Tab. p. 23, is 6 6 wee 
From which lait 7, MrP take away the 2 ZQP of the 
Vertical and Circle of Declination, as before found 


67 39 35 
y 


Then will remain the PARALLACTIC Z by Dean Cozuper’s 


improved compendious Aferhod.. . . 43 46 21 
By the Universar New Merunop . . 43 48 20 
How fall the’ Difference! —~ 1 50 

(Erion. 


For, Let M= ¢ of Ecliptic and Circle of Declination, 
Then, 90°— Mi= Z of the Poles of Ecliptic and Earth. 
Coe Z atthe Center or Vertical and Circle of Declination, 
And, C 22 90° == M = Complement Parallagic ¢.. 
Hence, 90° — C Fe g0° EM = Paralladiic 2. 

i.e. In wit Cafe M —C = ParallaGic 2. 


Second Cafe 1809 — M-+-C== ParallaGie Z. 
Or fince, in the 2d Gxfe, M is greater than ge? (which only happens 

when the Longitude is from 9 to Ff) therefore 

goe —- 180° -L M = 2 of the Poles.of Ecliptic and Earth, 

Vid. — 90° + M. : 

And, C + 90° — M ==Compt. Parallactic 2. 

Wherefore go? —— C — 90° - M = Paraliaéic ZL» =M—C. 

Hence, Univerfally, M — C = the Paralla@tic Angle. 

Or, Comp. M —= C == Comp, Par. Z according to D, Cowper. 


N. B. You muff ufe the Supplement of the Meridian Angle in Tibh 
p23. from op to bp ; in all other Places take out the dngheas by Table. 
NOW, With the Moon’s mean Anom. tothe Time pivenr19 8! s4” 
Find (by Tab. p. 78) S's Horizontal Parallax Oo 54 18 
-Correfpondent to which the Moriz. Semie Diameter 4 6 0 ay 56 

By PROPORTION, 
For Parallax in Altitude. 


‘As Radius 6g 2 6 8 ee 6 Gd® OF OO yo,c00cc00 
ToSine Hor.Paralh . 2 6 4 0. ee) (0 54/ 18 | 8.1985079 
SoCofine )’s Altitude . . 2 6. 240 52 19 | g.g6r1080 
To Sine y's Parallax in Altitude . . 0 49 39 | B.r5g 6689 
Subtract from true Altitude. . 6 2 230 «52 «19 


required. 


D vifible Altitude . 6 6 6 6 6 6 2300 2 40 


+ For the 2 of the Poles of Ecliptic and Earth ? ; 
ais Radius to Cofine prefent Longitude ©, or yy nearrthe Ecliptic. 


So Tan. 23° 28! 30” to Tan, Z of the Poles, correspondents 7 
Pi 
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: Aftronomical QUESTIONS (in PRACTICE) anfvered by Sphericay PROPORTION and~ | 


LocarRITHMS 


To apply the Para'laxes to the computed Places of the Moon by the 


For the Parallax in Longitude. Logarithms. 
Tabks. 


AsRadius « «6 © » © «© © «© ¢ go2 of o”] 10.0000ea00 


RULES, 

x. When the Moonis to the £a/ of the 9c of the Ecliptic, the Pa- 
rallaxin Longitude mutt be added to the true for the vifible Longitude ; 
‘| but when fhe is to the Weftward thereof it muit be Subtraéed from 
the true for the vifible or apparent Longitude. 


To Tan. Par. in’ Alt. 2. . 2 a © 49 39] 81596689 
So Coline Parallaétic £2 + 6 «© 6 6 43 48 20] 9.8583532 


To Tangent Parallax in Longitude . .— 35 40} 8.0180220 


Add in eke Laffand fubsraG in the Wop . 
Quadrant of Ecliptic for vifible Long, X€1k 310 44 true Long. 
D vifible Longitude % 10 34 54 required. 
For the Parallax in Latitude. 
As Radius-. + 6 6 6 © «© «© «© go? of OM! xo,0000C00 


z. The above Rule holds good for Right Afcenfions, according as the! 


Moon is to the Eaft or Wett of the Meridian of the Place of Obfer- 
vation. 


3 The Parallax in Latitud: being added to the true Diftance of the 
Moon from the Pole of the Ecliptic, which is neareff to the Vertex of 
}the Place of Obfervation, will give the apparent or vifible Diftance 
of the Moon from that Pole, whence it will appear, whether this Pa- 


To Sine )*s Parallax in Altitude . . .o 49 39 | 8.1596689 
So Sine Parallaétic Z, 0 »« « © « +» 43 48 | 9-8402398 


To Sine Parallaxin Latitude « 2 2. 6 34 23 | 7-9999087 | Jrallax is to be added to, or fubtraéted from the tue Latitude for the 
Suv. from . True Latitude D N.D, 37 40 apparent. But betweenthe Yropics, where the Ecliptic is vertical once 

————— in 24 Heurs, at fuch Times st is always to be added to the true for the 
VifibleLatiude PN. « « © « 6 “3 37 required, apparent Latitude, 


4. In like Manner, the Parallax in Declination being added to the 
true Diflance of the Moon from that Pole of the Equator, ncare/? to 
the Vertex of the Place of ‘Obfervation, will give the apparent or vifi- 
ble Diftance from the Pole. Whence it will appear whether this Pa- 
rallax is to be added or fubtraéted to or from the true for the apparent 
Declination. But in Placcs on the Globe which have no Latitude, 
the Parallax in Declination is always additive to the true for the ap- 
parent Declination. 


Tn computing the Moon's Parallax, by Dean Cocuper’s foort 

Method, for the Time of Ectirrses of the Sun, the Moon's Right Af- 

cenfion may be taken the fame with the Sun’s, without fenfible Error. 

And if, inftead of the abfolute borixontal Parallax of the Moon, you 
‘| take the Excefs of the Moon's horizontal Parallax, above that of the 
Sun, you will have the Parallax of the Moon from the Sun, in Altitude, 
Longitude and Latitude. 

The Ofd Method of finding the Paeral/aGic Angle (from whence the 
Parallaxes in Altitude, Longitude and Latitude are had) is thus, 

The Altitude and Longitude of the Nonagefimal or 90 Degrce of the 
Ecliptic from the Horizon, being computed by Rules before delivered, 
or found from Tables, on Purpole, for a given Latitude. 

Say, As Radius to Cofine Diff. Y) from the go° of Ecliptic, 

So is the Tang. Alt, 90° to Tang. 4th dic. 

This Arc taken from the Complement )’s Latitude, or Diftance 
from the North Pole of ‘the Ecliptic, leaves a 5th Arc. 

Then, AsCofine 4th to Cofine stb “rc, 

SoisCofine Altitude go° Ectiptic to Sine Q's Altitude. 
And, As Cofine y's Altitude to Sine Dift. frem go® Ecliptic, 
Sois Sine Altitude 90° to Cofine Parallactic 2. fought, 

But this ofd Method is far exceeded by Dean Cowper’s new and com- 
pendious One, before delivered ; which however is here given Place 
to for the practical Aftronomer’s Satisfaction, that he may compare 
the different Methods, and choofe the bett. 


TheNavirGa Tor beirg Matter of applying the Maon’sPARALLAXES, 
the Longitudes betavixt Places on the Ghibe, may be determined by obferving 
the Mocn’s Appulfes ta a fixed Star,or her Difsance from a fixed Star, 
dying near the Parallel of Latitude where the Moon then is (to avsid the 
Effcét of Error inthe Moon's comp:ted Diflance from the Star, refulting 
Srom computed Error of ber Latitude) or elfe by the Diflance of the Moon 
fren: the Sun in the firft or laft Quarter.” From any of which Obferva- 
tions, the Latitude of the Place, and Time of an Obfervation being knecun, 
the Diftance of tke prefent Meridian of the Place from that of Greenwich, 
is difecvered by finding the corre Time at Greenwich, from our Tables, 
when fuch Phenomena could happen: The Difference of which Tres 
being turned into Degrees (alleqing 15° to an Hour) will foecu the Dif- 
tance of tke two Meridians of thofe Places from cach other, reguired., 
Which Meruop, with neceflary Examples we have exhibited fur- 


ther on, 


(SH Mr. Durelerne, in his Afironomy, p. 63, recommends the 
finding the Angle, at the Moon’s Center, which the Vertical makes 
with a Circle of Latitude, and thence the Moon’s Parallax, in Lengi- 
tude, and Latitude, which he fays is the mere exa&, By this we ap- 
prehend, that Mr. Duntborne dire&ts us to find the Angle that the 
Moon's Orbit makes with the Vertical Circle at the Moon's Center. 
But fince the Longitudes and Latitudes of the Sun, Moon, and Stars, 
refer to, or are computed to the Ecliptic, the Paralla@ic Angle and all 
the Parallaxea of Longitude, Latitude, 8c, derived therefrom, muft have 
alfo Reference to the fame Ecliptic, and not to the Lugar Orbit. For 
itis not the Orbit but Ecliptic Place of the Moon we compute from. 

And a Solar Ecliple 18th Feb, 1747, being computed by the Operofe 
Methed in Leaabette’s Uranofeopia, trom ps. 147 to p. 153, via. for 
finding the Meridian Angle, culminating Point of the Ecliptic, Alte of 
Mid-Heaven, Nonagefimal Degree, &e. inthe Janar Orbit, the fame 
Eclipfe was alfo computed with the fame Requifites in the Ecliptic ; 
the Eclipie by the lift Method was found to come xearcfi ta Obferva- 
tion. 

Likewile in the Rxamples of the Ule of Dr. Jial/ey’s Tables (d, d 2) 


PARALLAXES determined from EPHEMERIDES? 
Relative to the PRECEDING QUESTION of the PARAL- 
LACTIC ANGLE, ud ala to Tanie p. 215, of the 
Equation of the Moon's Horizontal Diameter ta the 
Moon's Diamerer in Altitude. 


XL. Question. To fud the true from the apparent 
or wifthle Altitude of the Moou ? 


Examrie I. Suppofe the apparent Altitude of the Moon's Center 
at Paris, 6th October 1761, at gh 534m Night, to be 27 37 4/0 what 
will be the Moon's true Altitude at that Time * 

p's Hor. Parallax. 
1761 OF. 6 Noon§ 55’ 2” . Wille’ Hahemertder. 
7 1a Noon} <4 40 De da Cuille’s HpAcmertdes 


er isigs re 


If 5 Ds, decreafes 22 2: gh gym; Deer 9” 4g, ora” 


the Nonagefimal Degree and Parallactic Angle at the Moon (7, e. core 55) 2% 
tefpanding to the Moon's Place) are both taken in the Ecliptic (and —2 
ee eee 


not in the Lunar Orbit) tha’ the Moon had almoft 5 Degrees of La- 
titude 5 which our sutverfol Method of finding the Parallaflie 2, ale 
Jows for, 


a ee anette iinpntnrsndithinbobenninst aon icine 
PROPORTION, 


Hor.Par. 55 0, at gh 53 Nights 


i nate ei PR mags 
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The ROYAL ASTRONOMER 


Aftronomical QUESTIONS (in PRACTICE) anfwered by Spherical PROPORTION and 
LoGARITHMsS. 
a A 


PROPORTION, 
As Radius S,atgh 53m Night .» « « 


Logarittms. 
410.0C000 


To Sine Hor, Parallax » . - + «© » 09 65% oM| 8.20407 
So Cofine apparent Altitude o 06 8 27 32 4 94779 
To Sine Parallax in Altitude . 2 48 46 | 815186 


Contrary to reducing the true to the vifible 5 | 7 i C's appt. 
Altitude, add Par, in Altitule to, 27 3% 4 § altitude. 
P’stracAhitude . . .« «6 «6 28 20 §0 required. 


Exampve FI. If the Alitude Moon's upper Limb was 


obferved to be 279 47/25” at that Time, Sine Comp.} 9-94677 

Propor. i S. Horiz, Parallax 2 « 6 0° 554 o%f 8.20407 

as before. — 

S. Horiz. Paral, of the Moon's upper Limbo 43 39 | 8.15084 

Add the Parallax of D’s upper Limb to .« 27 47 265 appt Alt. ) 
-_—— upperLimb. 


True Altitade D°s upser Limb 7 fe 
p's Semi Diameter * at that Time, i 


rected by Tade p. 215. aie ek 


True Altitule of p’sCenter 2 . 6 28 22 4remains, 
* Lataille’s Ephemerides, 


XLI. Question. To find the Moon's Parallax cor- 
relpundent to her true Altitude given, and to reduce her true to 
her aj parent Altitude ? 


EXxamMpre. 


289 20/ so” j’strue Altitude to find her Altitude 
apparent? 


PROPORTION, 


AsRadius 2 1. 6 ee ee) 00 0” 10,00000 
To Sine Hor, Par, .« «6 «© « «© o §5 oO | 8.20407 
So Cofine true Altitude . . + +» 28 20 50] 9.94452 
To Sine of certain Parallax, . . Oo 48 24 | 8.14859 
Complement true Altitude . «.« «.« +. 68 39 40 

Again,' As Radius ° e . F ° 10.00000 
To Sine of Comp. true Alt. augmented ye 

certain Paral. found . .  . 62 27 34  9-94777 

SoS. Hor, Paral « +6 «© «© «© © 55 Of 8.20407 
To Sine Parallax required 4 «© «© « © 48 46 | 8.95284 
Subtract from true Altitude D + « « 28 20 g0 
Remains )*s apparent Altitude . + 27 32 4required. 


CP Thus the Methods of finding the Parallaxes for the true and appa- 
tent sUtitudes are acecuratcly diflinguifbed 3 their Quantities having con» 
trary Signs, — and ~e. 

The Precery Writer to Dr. Elalley’s Tables (Mr. G. Morris) 
after truly obferving that the Parallax in Altitude ts always as the 
Sine of the apparent Diflance [rom the Vertex, bids you inereafe the true 
Dijlance fiom the Vortex by Gueft, to find the Parallre anfsocrable to 
the apparent Altitude, inficad of fing the true Method abswe. Who 
fays further, Jf the true Diflance from the Vertex be taken for the ap- 
6 parent, and the Parallax in Akitude be found fron: it, that true Diflance 
‘© being dncreafid by this Parallax may be taken for the apparent ; and 
© the Parallax thence found will be very near the Vruth. 

Put furely Mr, Aderr’s could not take the foregoing Rune fror 
accurate Dr, Bradl-y 3 fceing, in the foregoing Iaflance, that it’s Er 
is 22” ofa Degree, a greater Error than the faid Preeepe and Preface 
Writer to Dr, Halley's ‘Tables, has deteMed in that Author, by hia 
afing the apparent inflead of the tue Diameter of the Moon, for re- 
ducing the )y"s apparent Rivhe Afcenfion and Longitude obferved to 
her true Right Afention and Longitude of her Center, fromthe Euth’s 
Center. 


Which Preface Writer takes Notice that it has occafioned an Erroy 
in the Places of the Table intitled Lune Meridiane of 15", 
but feldom excecding that Quantity. 

An Inftance of reducing the apparent or obferved Place of the 
Moon from the Earth’s Surface, to her correét Place from the Earth’; 
Center, will be thewn in the Precepis. 


XLIL. Question. To find the Moon's Diftance from 
the Center of the Earth, at any Time ? 


PROPORTION. 
AsSine p'sprefentParallaxin Altitude 0° 484 46” co, 
To Cofine }'s prefent Altitude . 2.27 392 4 
So the Sem, Diameter Earth . 6 4 © O 


1.948 16c4 
9-94.77929 
O.050¢¢.9 
» [ae 

Tothe No, of the Earth’s Semi-Di- 7 a 
ameters from )) to the Earth’s Cea, Pb Gzysx 1, &e, 367959383 
By the fame Rule, the greatef? Diffance of the Moon is found, 

as follows. 


As Sine af Hor. Para'lax  . - 09 §3f 29% co.]  r.So8or2g 
To Cofine Altitude 09 wiz. S.geo or Radius . 1C+C0900C0 
So the Semi Diamcter Earth . . . Ie ©.00c00¢0 
To the No, of Earth’s Diameter from }) to ? 64,279 18080725 
the Earth's Center the greatef Dit. 
Likewife the /vaff Diftance thus. 
As Since greateft Hor, Parallax . « 0° 61% 97% co.] 4.757301 
To Rad, . . . » %S 99 O9 90 1O,0000ve8 
So the Semi Diameter of the Earth x . . O,o0eCzrC 
To th fE ie D i fi cea 
othe No, of Earth’s Diameters from sees 
D tothe Earth’s Center 579188 | 16757,300) 
the deaf? Diftance, 


64,297 greatelt Dilt, 
1245485 Sum, 

Earth's Semi-Diameters 3 60,742 Mean Dit, G 

[from the Moon. 


To find the true Horizontal Dia 


are found from their Parallaxes by the fame 


Ro The Difances of the Sun and Plancts 
Rules 


XLUI. Question. 
meter of the Moon ? 


You may meafure it at Full Moon by the Micrometer, from Obie 
vation, Or you may compute it by obferving the Time the rull Meco 
takes up in paffing the Meridian, on a given Circle of Declination, 3 
follows, 

PROPORTION, 

Asthe Interval of Time betwixt the Moon's two next Pallize 
through the fame Meridian, is to the Jute wal of ‘Time obfere.d, oi 
the Paffage of the Moon’s whole Difk, or W/eff and Eaff Limbs oc 
the fame Meridian, fo is 360° to the Afinutrs and Seconds of Hpsat.: 
paffing the Meridian while the Moon palles it. 

Again, As Radius is to Cofize of the Moon'a Declination, at that 
Time, fo are the Minutes and Seconds of the Equator pafling the Me- 
sidian, while the Moon paflus it, (Acfore found) tothe Minutes aud Nee 
conds of the Moon's true Morixontal Diamicter required, 


P pafles Paris Mer. at Night. 
izh am? And fuppofe ) am 3410 
IZ Aut paffing the Meld, a1 
Interval }) from Merid.to Merid.2g 42 : 
Say, As 245 q2™ a Lunar Days 2 36 2: 3600124! 53/01! 

Equator, 
@ Decl, 21 O&, Noon 

22 Noon 


ExamMpre. 1763, 21 O&, 
De la Caille’s Ephem. 22. 


he 


92 46° § Whence Declination 129 153! 
i2h gm Night Middle of palling 
faut oa. 


14 5K 


Agin 
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| Atonomical QUESTIONS (inPRACTIC E) anfwered by Spherical Proportion and | 


Locaritums. 


; : oon Leathe. }) XLV. Question. To Sind the Time frm Nocn of the Con- 
Again AsRadius, .. . . 8. 90° o 7910900000 || junctions (or any other Afpcet) of the Moon ewith the Severe) 


Planets, from the Difference of Diurnal Merion of the Bicon, 


To Cofine ) Declination at that Time ° i 35 Z 
9 : and of any Planet, and the Diftence of the Men from the 


9-9899973 
So 29% §3” or Mot, of Equator ee ee ee 


7+939%497 


: ao pipettes or other Alpe? of that Planet ar Noon, (lefs than 
Paagt Rene Se gt oe Stee oy. el PibebI ATO the eigen Difference of Diurna i ‘ag eiwen ? 
: The )’s true Horizontal Diameter required, § jurnal Motions) deizg SEVER § 


According to M, De la Cuille’s Ephem, for Paris, 
1764 O&ober 23, )'s Longitude Noon ‘ ‘ 754, 
24. . . . . ‘“ 22 4g 


4M. De /a Caille has the Sem, Diameter of the Moon, 
14! 48” 3 or 29/ 37” theDiameter. See bis Epbcni. 
1763, O¢t. 23, N.S. differing from hjs own Example by 25% 
Horizenial Parallax ) then 54/46” 
N. EB, The Sines of finall res are nearly the Sane as thofe Arcs. 
(After the fame Manner are correéily computed the tine Dianicter 
of the Sun and of each of the Planets, 


)’s Diurnal Motion . . . ‘ 4 560 


Sub. Place D 23 O&. from coe 23 Q Longitude Neon 15 wh44. 
£ 23 O&. for their Dit fy, Conj. $24 . . ‘ IS 55 
§’s Diurnal Motion . . . . Oo 41 
Difference Diurnal Motion page . . . 1% $9 
Dit. © before y 23d O&ober Noon 
viz, fr.both in the fame Sig.and Degree § * . . 7 5° 
N. BRB. Always fubtraG the Place of the fevifeer from thePlice of the 
Slower Bedy, for their Difance, in Prepertioning the Vine required for the 
Swifter overtaking the flower Bedy, he their Diffirence of Motiars. 


XLIV. Question. Yo find the Inclination or Angle of 
the Muon's Orbit and Equinodial, from the Longitude of the 
Nfoows Nede being given, O° oP 

Univerfal PROPORTION. 
AsRadius * .° 6 6 Sine 90° of 0”] 10.c000000 


To Cofine Declination, correfpondent to 


the Longitude Q from 9p or =a, + 23 28 30 { 9.9623801 Rure. As Difference of Diurnal Motion of the Moon and any Planet, 
So Sine Dit. betwixt the Incl. of the Ecl. eo 0 0 «fd tn Degrees and Minutes, is to 24 Hours, fo is tke Dijiance of the Doon 


with ))’s OrbanckMer, 2 fr. Q in Wy. to eos & 
ZB (but 8. Sum of faid Incl, and Merid. a a 
Z.fr. 3 ings to HF) viz. in this Cafe S. 85 © 25 | 9.9983488 
(Inclin, )’s Orb. with the Ecliptic being 4. 59 35) 


Sion: any Plan:t (or other Afpeet) at Noon, in Degrees and Minutes (lefs 
than the fuid Difference of Diurnal Motions) ro tke Hour and Minute 
ferward from that Noon, when the Conjunétion (or other Afpedt} of the 
Moon with that Planet happens. 

Thus, Lo.Log. 
As Difference Diurnal Motion  & P+ 6 14% B07 60.19.3877 
To 24 Hours . - . . ° 0.3979 
So Diftance of @ before ) at Noon 23d O&. 7 §° 2.8842 


To Cofine Z of the )’s Orb with the 35 8 
Equinoétial required 3° O«5 
Leadbetter in his Aftron, avol. makes ) 


15 | 9-y608289 
29 0 £ of Ecliptic 


it (Tab. p. 71) * oe 
3" at re pee To Time of Conjunétion }) Q poit Noon 
)'sOrb.&Eq. 3 12h som 0.6698 
29 36 his Error. 1764 O&ober 23, 009 
29 35 O&, 24th 50m Morning, Paris, 
nati , ; DecIMaLtLy. 
Examrte MW, To fird the Inclination of the Moon's Orb with the 
Equinocsial, awhen the Longitude of the ys Node is SL 2°? ae ine ae to25 So" rae. ie som 
= 14, =7, . 
=24 
i i 1 OM 10, 46,998 . by ag 
As Radius . ° ° Sine goo of o FeO 8 2000 34565)187,992(12",8smm32h 50m Sere, patt Noon at 
To Cofine Declination correfpondent to 2465" 7 ees oF ae} 4om gos 
Longitude ))’s + 39 44 39 | 9.9736867 =F EN CET G ae! 
SoS. Swm of the Inclination of Ecliptic ah fees 4149 
| and ))?s Orb, and Meridian , wiz. Sine $2 6 51 9:9958735 293° 
(Angle Yaclination with Ecliptic, being . 5 4 28 Saves 
and Meridian 2 77° 2/ 2.3”) Pah Meter rear . isis 
To Cofi of the fy’s Orb. and Equi. tt 
etal eequieed : 2 210 r2/ 8 9-969 S602 4720 
Leadberer in his Aftron, 2 vol. makes 4395 
in (Tq 21% 36 10 — 
it (Tab, ps 72) 
ae Ee, rem, 32g 


N. Be M, De fa Caille (by Inattention) mave the Coniindion ob 
the ) and 9 to happen on antl Ok. 1764, inflead ot on aqth, as 
above. See his Ephemerides for that Year; Col. Des Phenomenes & 
Obfervations, p. 255. 
)'s Latitude ac the Time of the above Coniunction , 19S, 50! 
@ Latitude then . ‘ ‘ . ° rN, 16 
Sim 3 6 
Confequently the Moon paffes under Vemis in the tut Time of Con 
Jantiion, at the Diftance of 3° 6. For whatever Planet has mail 
Northern Latitude, or is nearefl to our elevated Nath Pole, is. the 
uppetmoftt or fuperior Planet, when any two Planets happenin Con- 
junction, or in the fume Siyn of the Ecliptic, 


+} 24 2 hisError, 
Greate. Z of Ecliptic with the Moon's Orbit 82 
in y and & 
4 of the Ecliptic and EquinoGial in all Pofitions of 
the y's & i 


5? 17’ 207 


23 28 30 
Greateft and leaf Z of the )’s Oib with Equin. Biny28 45 50 
318 11 10 
correfily, 
The two latt Inflances of the Inclination of )?s Orb with the Equi- 
nocthal, are the only two, wherein Lead’ tter’s ‘Tables, Ps 71 and 72, 
are tie, in all the @8o0 Operations ; however he came to be miftaken 
in the Rules of fo eflential a Point of Computations 


aa a ALT — 
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Aftronomical QUESTIONS applied to PRACTICE. 


rr eae A SS SS SSS, 


OrzraTion of the Latitudes, 


OreraTtion of the Latitudes, 
Moon's Lat. of ¢ bat. ce, Am peace g wt 
4 . s » « ‘fron, 
iauaaed aed eee eee Fe “lst, oat 


wae es 


As 24h to Jo 2 Difference 


As 24h tolo 31g 
So 5h 63 talo 1 Toaddto rft Lat, 


Aszghtof: 16} As 2aghto fo 43 Difference. Soshs3mtojo 5 


Sozz% somto jo 41 f So x25 som to Jo 7 To add to 1ft Lah 


ance —— ; *y/ Lats cat thal cS oe Lat. at the Op, 
D's Lat, 24 D.J1° S.50°], 10N.16/ @ Latitude. op. of > cad 3s N57 | [orn.20 : Pand g eee 
2 N.20: 
The Conjunftion of the Planets cwith one another are found in the fame edna . 


Manner, And the other Afpeets of the Moon with the feveral Planets, 
and Planets vith ene another, are found in the fame Manner alfo, by 
proportioning the Diflance of the Moon or Planet from its Trine, Guarile,: 
Sextile, or Oppofition, at Noon, viz. from 120°, 90% 60° cr 180) 
relpelively diflant from one another at Noon 


°N.37/ Moon fuperiar to 9. 

Tue following FIGURE is for difcovering the Tratxs of the 
OPPOSITIONS, or other ASPECTS, of the Calefial BODIES, 
from their PLACES in the ECLIPTIC being given, for any Year, 
and all the M/onth-Days. 


b Signs 
Exampry. It. Jo find the Time of the firf? Planetary Oppofition eae Diftance in the Eclip- ( Sextile. 
with the Moon in April 176.4 ? 3 tic between two Car-} Quartile. 


4 lefial Bodies called Trine. 
Examining Ephemerides for Paris by De la Caiile. . 6 


The firft Siyn.cf .the Moon having Oppofition by a Planet, isthe ) 

in I, and $ in the oppofite Sign 2. 
1764 April 6, })’s Longitude at Noon p . 12° 16/ 
7 . 7% .- . o  2h Hh 


‘D's Diurnal Motion. ' , ° . ° 12 8 


From O's Place April 6 rs 
for their Dif fe. Oppoft. 7 S Longitude at-Noon + 35 25 


$ Diurnal Motion . . . ‘ o 1% 

Difference Diurnal Motion }) 2 . . +  3r 54 

iftance of }) from an Oppofition with g at Noon, Apr, 6, i 2 55 
viz, from an oppofite Sign and Degree. 


Sub. )s Place April 6, te & Longitude atNoon =. 15 Par 


. Lo.Log. 
Now, As Difference Diurnal Motion ) a & 11° 54! co.} 9.2974 
To 24 Hours . Bie . . +3979 
So Dift, D and J fr, Oppofition Apr. 6th 31764. 2 55 163133 


‘To Fime Oppofition ) g paft Noon 1764 Apr. 6. gh- 53m 1.0086 
‘ at Paris, or 54 43m gos 
[at Greenwich. 


ag) 


Examrs.z IN. Yo find the Times of the ‘New, Full, and Quarter 
Moons for any Month in any Year ; the Sun and Moon's Places to cach 
Month and Day in that Year being given ? 

For the Conjunétion, or New Moon. 


. DEcIMALLY. 


As 11° 54/to2gh fo2° ssto sh sqm 7 
= 119 == 2,916 by Shem as 
17,496 by 4 ~ 
12°,9)69,984(55,88==5h 53m paft Noon at Paris, or 


595 + 5% 43™ 408 at Greenwich. © Place. ) Place. © before }. 
capael 1764. March 2 [12°3€27/ 40”[10°>€ 0/J20 27! 40” 
1048 3433 27 4x f22 13 [De fa Caill’s T- 
952 [ree | Iphemerides, Pa 
—— Diurnal Motions @and p{ x: ov fae 23 ris. 
964 1 Oo — \ 
952 So 
_— Dif, Diurnal Motion i oe 
Rem. 32 ' * ie ee moe To, Loy. 
} Now, As * Dif. Diurnal Motion p3Q@ » 11° 33/ CO. [942717 
ay © fare, ‘ ay ; . To 24 Hours 064974 
Oo Tn the farse Manner you are to propertion the Diflance o < the 4 Me ° * Seah a ache : 979 
Moon, or fawifter moving Planet, from any Ape ase Pees at{| 80 Ditt. © before } at Noon from Conjunction 2 a8 fere |1.3%60 
Noons The Afpeéds of the Moon, with all the Planct ad i ae Be 
petits of ? bene Es ant cach avithy) on) Time of their Conjunétion sh 36 pal Noon, March 1.0550 


one another being difeoverable at Sight, by the annex'd Schone, or Figure ; 
which is purticuhuly necefJary for finding the Oppofitions of the Sun and 
any of the Stars or Plancts. 


rath, 1764, at Paris or gh 7m at Greenqwich, required. p 
© When the Planets are retrograde take the Sum inflead of Different 
of Diurnal Motion, 


Di ge a 
Emennarions, P, 228, 1 Colede ge read yf or & for Vande. Poaqs, 2 Cole Ne Be Sub. ath from Coe Declination or Difle frst 
Nw Lele, for sth. Are, when the 2. from the Meridian is befs than go° 3 but add ik ath rc to Co, Dechiation - Dif, hn Poles fi i afb 
Abe, when from the Meridian is wreater than 90° Peaqra. rCol. Lory, for Dithanee vr. lace of the Mid- Heaven, ” pane 
Nok, Adding, the 4th Arc to the Co-Declination, when of contrary Name to the Pole, and talcing, the Supplement of the Sum fara si 
Are, isthe fimeas fubtracting the faid 4th from the Dif, from the Pole, foragth Arc, See Examp, p. 2zle 
As 
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Aftronomical QUESTIONS applied to PRACTICE. 


DrciManLy. Decimarry. 


0 13’ toagh fo 20 28/ to sh 36m As 13° 55/to 24h fo 7° 4’ to 2h yym 
aie * = 2,466 by thas = 33,916 ==7°,066 by 62 _ 
re 34,796 by 4 § 24 421396 by 4 § 74 

41,226) 59,184(5>,272=55 16 29 befores. 13>9%6)x 92§84(124, 18-124 2M ag befores 
56080 13916° 
——— 
31040 30424 
22432 27832 
86080 25920 
78512 13916 
Rem. 7568 - 120040 
111328 


For the Firft Quarter Moon #° 


@ Plice. pp Place. © before 34 p. 

1764 March 10 [20°3€274 0”|15°3747/14° go! 
ir f2z 26 45 [23 8{Nore, HM and ow 
ed are diftant 33 by 


Diurnal Motions @ & ) 59 45 [12 21 jforegoing Figure, 
= 


Rem. 8712 
N. B. Tbe Difference of Meridians, in Time, betqveen Greenwich 
and Paris is9™ 208, shat the Jame Phanomenon happens fooner at 
Greenwich than at Paris, 


For the laf! Quarter Moon, 


Sun’s Place. }) Place. Sun before 9s ap 
1764 March 24 [4°qy20’ 44” 2° E28 xo sa. agit 
25/5 20 Of3rg  §5| Note, 9 ond bp are 
— fe ‘|———-—== j99 Diflance by Fie 
Diur Motions Sun &. p. 59 36 $13 27 |gure foregoing. 
— 59 


— 


IF 21 
Lo.Log, 
NOW, As Dif. Diurnal Motion } &Sun . 11° 23/ co. {9.2768 
To 24 Hours eee ne ne . . 243979 
So Dift. Sun before }) at Noon, from 3, a ; 
Firft Quarter . A F _4* 4 a:tOgr 


sama |] Difference Diurnal Motion DaSun frz 28 ee 
the Time paft Noon in their Diffance 33 or 2 « 0. Log, 
oh Quarter at Paris . . . : i gh sam fo. 7838 NOW, As Diff. Diurnal Motion ) aSun « 32° 28/ co. | 9.3176 
Or . . ° . . : e * 9 43 at Green- |! To24 Hours ‘ . . . . . ’ > | %3979 
(wich req, |] So Dift. Sun before ) at Noon from 95 the aft 
Decrmatty. orthird Quarter . a . . 2 6 o; 353 1.5038 
© 23x' to 24h fo 4° 40! to gh oa m ——— 
ioe ie * pa by 6 Pos To the Time paft Noon in their Dift, of 95, or lat 2e 
rr. 273996 by 4 § 74 Quarterat Poris » 6... wy, 3h 37m] 1.2087 
311,35)111,984(9", 86=29h 52 nearly; as before, OF ae BP Ee SR wa eS 4 28 at Greene 
102 15° [serch req. 
———— Decimariye : 
9834. As 12° 28/ to 24h fo 2° 53/ to 3b 35m 
go80 = 12,466 = 15884 by 6 i mas 
—— 119298 by 4 § 4 
754.0 129466)4.55192( 3%, 225235 37m, 
6810 27 398 
Rem. 730 7940 
tH The flower moving Body of the tevo, mup) be lefs than the Dif- 24799" 
ference of the Diurnal Motions, before the Safler moving Bedy, to Sind the 31440 
Time of all the Afpeéts, required to be known, betwixt the two Bodies. 24932 


For tie Oppofition, er full Moon. 


Sun’s Place. =~) Place. Sun bef, Oppn, »)) 
1764 March 17 [27°3€24! 41”[z0°npea/ 7° 3f 41” 
38 [28 24 rn | 5 X16 | Note, € and My are 


Tora en [aa lonpofite by the Fi- 


Diur, Motions Sun & jp 59 3°%14 55 |gure foregoing, 
I ° 


Rem. 6508 
N. BB. Whin a Planet js retrograde, the Sum, inflead of the Difference 
of Diurnal Motion, muft betasen forall the Aptis. 


XLVI. Question. To find the Time of the Moon's, 
andalfo a Planet's Southing, Rifing and Setting (pradically) 
from Ephemerides, and preceding Lables, 


Difference Diurnal Motion ) A Sun [13 ss LoL “Fars, Ver the Moon's Southing, or Paffage through the Meiidian ? 
o.Log. 
NOW, As Dif, Diurnal Motion pi Sun . 13° 55! co.) 9.3654 
To 24 Hours . . +e . . ‘ 03979 
So Dif, Sun betore } at Noon from Oppofition . 7 4 0.9289 


Rute. Subtract the Sun's Right Afcenfion in Time, from the 
Moon's Right Afcenfion in Time at Noon, on the Day preceding the 
Vime when the p's Southing is required, and the Remainder will 
be the ‘Time preceding Noon, of the Moon's Diftanée fiom the Me- 
ridian, when the Sun, at Noon, is then upon ir, 

NOW, while the Sun (by the Earth's revolving Eafterly on it’s 
Axis) is apparently departing from the Meridian to the Wellward, a: 


To the Time pafl Noon of her Oppofition at Paris, 124 yym 0.6922 
Or . ° . ’ . . . + 320 2 atGreen- 
[avich req, 


OOP Te mnff always be noted in finding the Varallasic 2, P. 2.32, by D, Coauper's improved compendious Method, 2 Col, whether the Meridian 
4 greater or lef than goo, 
Ecliptic Place, 
Meridian Z according to Table fH, Ns MWh tr, AL Supplement 2 2 540 : seyati 
Supplemt, of ‘Pal. j vy, od 5, vy y fl Tabubis 2. § ifternocn Ol fervation. « 
Vhe Moidian ¢ above aud below the Eclipticy aud one Side and ciher of the Meridian, being Supplements of cach other to 1£0 7 4: fLedtively, 
DuWny 


Forencon Obfervation, 


The 


Aftronomical 


many Hours as the Moon wanted of coming to the Meridian, the is 
advancing towardsit, and would arrive there, in the Manner of a Star, 
had the Moon no Eafterly Motion, in the Time of the Sun’s pafling 
thofe fours to the Weftward 3; deducting the contrary Motion or Ad- 
vanee of the Sue‘s- Right Alcenfion in that Lime, to the Eaftward 
(foesua p. 218) all the while mecting the Star, and accelerating it’s 
Appreacn to the fame Meridian.—--~But by the Moon having a more 
contidersble Eafterly Motion of Right Afcenfion in 24 Hours, than the 
Sun's Eafterly Motion of Right Afcenfion in that Time, therefore the 
Mvon’s Approach or coming to the Meridian is thereby retarded or pro~ 
Jongcd 5 hy as muchas the Increafe of the Moon's Right Afcention 
ind Eafierly, from Noon, exceeds that of the Sun’s in ‘ime the 
fame Way, during her Apprcach, from Neon, to the Meridian. For 
while the Sun is voing that Time to the Weflward, he fends the 
Diffcrerce of Incr of the twe Right Aflentious more than the 
Moon’s firt Difance in ‘Lime, fiom the Mcvidian, while the Moon 
exactly arrives there, ——Hence we have this wrxicurfal and correét 
Runn, for ditermining the ‘lime of Pajjage cf the Moon, and of 
ail the Peanets through the Meriprtan. 

vis24 Hours is to the Difference in Teme, of ‘the Miaon's Increafe 
of Right Afvenfien abous the Suns Cor Tncreat 


fe of the Sun’s Right 
Afcention above a Planet’s) in that Time, fo is the Diflance of the 
Moin’s from the Sirs Right Afenfien (or Picnec's Right Atcenfion 
from the Sun’s Right Afcenfion) iz Gime, at the Noon pricediry: the 
ime of the Southing reguired, to the proportional Increzfe of” the 
Klos Right wlfeenfion above that of the Sun's, in Tiniz, (or Suns 
Right Afcenfion greater o1 lefs than a Planet’s in Time) to be added to 
th: Moon's or Péanee’s Diffance from the Meridian at Noon (but fub- 
traced froma Planet's Dittance at Noon, if the Sun isthe Body of 
twitter Motion) for the truz or accurate Tin of Southing of the Moon er 
PLANET fought. 

N. B, Wber: the Sun's Right Afecnfion is greater than the Micon or 
Planet's Right Afecnfion, 24 Hours viuft be added to the latter, that Sub- 
tra&tion may be mate of the firfi. sind when the Planet moves Retro- 
grade, the Sum of the Diurnal Right Alcenfsons of tbe Sun or Planet, in 
‘Lime, are to be then inflead of the Diticrence, in the foregoing Pro- 
fertions, 


Mz. Dela Caili’s Eph. Paris 


DPLong. )Lat.S. pDecl.S. 
Ex, I. 1762, July 10 Noon 


SYK I’ , 4° 33%, 13° 55° 


ar Nuon} 16 55 | 3 59 8 50 
tLudtrencein 21 Hows . 2. . «lar gq fo 34 5 
E Increafe. Decreale, Decreate. 
py ’s Right Arunton without Days} © R. A. 


Late °3E9/ by fe 27.6 ban 27M 278) ro | 7h 18M 145— 


7 2% YQ 


i 
a 
july. |[-———-— 
Cquation for ge 33! S. Lat. 2 Time6 50 Incr. 4 5 
(Peble tele joi ga! got § te in 24 Hours, 
p’sRe A. ro July, Noon. . 32 34 17 J. + 22 34 047 fre 


P'sR,A.D.f. fromSun’s R, A. 1762 July 10, Noon 15 160 3 
+25 35 


bquaticn ofthe )sSouthing fr, Noon as below. 


qr 18 
p’s Southing roth 
1a) | July patl Noon, ac- 
Pcurately req. at Paris, 
—{ or rsh 32m at Green- 
ypruR, Avraryuly, Noon 1762, 23 18 3 A wich, 
ys Dinvnal Rk, Afcention heuween ro and a1 July 43m 4q63 Increate, 
Sans Dural Ripht Afention 2 oo. . 8 eg § lncreate, 


39 4x Increafe. 


Do R.A. without Latitude to 2 25% 12m 518 15 
109 90 55! by Table fille ° : 

Equation jor 39 syf S, Lat. 2 Time 6 

(Mable follt) sm 1° 35/ +f + 


Difterence of Diurnal Riyht Afcention . 4. 
Now fay, Ac ag t ggm gists rsh r6m 2 26m yo3 to headded ta 
Ditvence Y's Rip ht Atcention and @©'s Right Afcenfion, as above, 
tur the comeet Vine of yy ’s Southing required, 


ne ee ee tent emer 


QUESTIONS praétically anfwered, oy 
at LL LL LE IE TE tr tn, 


ROYAL ASTRONOMER 


N.B. The p's Right Afcenfion in Time anfwering to the 
Longitude and Latitude of the Moon, are more readily found from 
computed Tables of Right Afcenfion in Time, anfwering to Lunci. 
tude and Latitude at Sight. . 


Long. Lat. S. R.A. DP 
: 5° rf4e st f 22 34m 
Againtt 1 18 ss l3 zg Stand 23 «8 


DiurnalR. A. D Oo WS. eS Se Se 

Diurnal R. A.Sun, . ro. 6 we OO 4 
Dif. Diurnal R. Aw» 6 6 + 6 6 OO Gonearly, 

Or the Moon’s Right Afcenfion in Degrees is ‘found by a Stnore 

Proportion fiom the Dara 3 thus, 

Logarithn:s, 

As Cofine Declination (N.orS..) . 0.012938 

To Cof, Longitude from next Equinoc, : 

tial Point here preceding . 2. $24 59 


- YH 3° 55! co. 


9-957 3346 


So Cof, Latitude from the Ecliptic . 2 . 4 33 6-ggd6ag2 
ToCof. R. A. from the ‘fame Equin. : a 
Point, sp preceding . + 2. i ag 28 069684027 
In Times" 24m 428 R.A, fon 

24. ° ° [9 prece 

)’s Right Afcenfion froma... 22 34 38 following. 


Corrcétly and nearly as atove, 


Again, AsCof. Declination . . . 89 50% 0” con] 0.095 1319 


ToCof, Longs. from y preceding. . 13 5 ° 9.958 5776 
So Cvfine Lat, fiom theEcliptic . . 3° 59 00 9 9980496 
To Cof.R. A. from 9 preceding . ,10 23 10 9+9925091 


In Timez= ch gimog3s R. AL from 
24 © 0 [¥ preceding, 
D's Right Afcenfion fromgy . . . 23 «18 = 7 following. 
Corre€tly, and realy as above. 

(CHP Thea the Moons Southing is direc ly amd accurately determined 
(from the Longitude and Lat, of the Moon piven fer two fuccecding Days} 
Ay tqvo eafy Operati.ns, bifehs @ Smad nclicing Proportion 5 sith 
the Trouble of an cfamate Suuthing, av taugl ay mil clutbors, 

LEADBETTER in /us sip rononiy (Pe "1 be 265, 4 vol.) by a 
cfimate Method, finds the ctumare” Southiny from the Moon's 
then from the Places and Laiiincas f the iviorn for taes fucecsinn I 
Jinds the Mocn's Place to the ofimaty 8 wthing by Proporticn, aud tr: 
the Right dfcenfion of Miocn th rves sien be finds the Sun's Place ts 
that eftimate Time, ewhofe Difirencs in Wi e, be makes the approxima 
Time of Southing for rhaow Vine ver le Bilonee the Sun as pafl the 
Meridian in Time, evben the Mon as aponie He then adds ti. daly 
Difference of the Moon from the Sua, in ‘Lime for the Moon's Scuthing ot 
the fuce five Day, whith is near y trac but not accurates 

Bur ff the Mow and Sun's Kight Ajenfion are daily given in lpi 
merides, th. Difference of tof. Ajcentions, or Moon's Right Afirtin ~ 
Suns Right MMfeenfion will always be the Moon's preceding Dithancs m 
Lime from the Meridian, «hen the Sun is upon tte sind if ede add a 
proportional Diffancein Tine, thereto. for the Excets of the Incveufi of tl. 
Moon's Right afeenfion aivar the Sun's Right dfcenfion in that Vins 
you will accurately and fhovily find rhe Moon's Southing, for any Pays 
by Help of the Conoifance des ‘Terms, or otfive Ephemerides, ve/ ris 
Moon and Sun's daily Right Afcenfions are given. lad, if you 6% 
tinually add the daily Imcesfe of the Nfoon's “hiol t CHeenfion aleve th 
Sun's Right sifeenfion in'Lime, tothe Time of the former Day's Sout ivy f 
the Moon, you will correét/y (and not nearly) Bawe the Yinw, Lite oan 
later, of the Moon's Southiny, ov fuccefiiue Days throughout the Year 
sind the fan Rulebeds goo. fir finding the Vines of the Planets Boat 
ing, fuceffinnty, by adding er dubuucting to and fiom the Vines of! 
Sormer Day's Southing, the Diurnal Difference of Right Meenfen fit 
tavo Bodies, according as the Sun (apparently) is the flower fie 
moving Ledy than that whufeTime of Southingrs fought, 


ad NAVIGATOR. 


Mr. Coarces Brena (who hasdone Service to Corputation} in 
his Afronomy, Pp» 3235 Gras the near Ti neo! the Afoon’s Southing, by 
takins the )’s Right A'c. nfion trom Yubles, as if the had +o Lati- 
tud: 3 and then to fin ’a fil nearer Lime, he makes Equation for 
her real Latitude according to the Sigs the Moon's Place is then ins 

as his Method is near and culy, we vere give it as plain as poffi- 
ble wich a finall Improvement. 

fn the foregoing Examrre. 
p’sR. A. without Lat. to 503€1/ 1072, July 7oR 
at Noon 4.6 Woe w aoe we sm22h 27m 279 

Sun’s R. A. the fame Time, had from Tab, p. 217 - 7 «18 24 
Near Time of Moon’s Southing 1762, July roat Paris1g gg 13 
Rurs Addto which near Southing 2™ 28 forevery 

Hour thereof being about the Dif. of Motion in 

Time of —) 4 Sunin an Hour ata Mean . . o 30 48 


Nearer Time })*s Southing on that Day, pat Noon «15 40 1 
Equation for Latitude jy according to Mr. Bient, 
Ruse. As greatett Lat. 5° isto 8m Dif, of Time, 

fo prefent Lat. 49 33/S. to 7M 165 6 we i + 7 16 


D's Southing at Puris 1762, Fuly ro pat, Noon . ¥5 47 17 
Ruz for Signof Eavarion. {x¥ Morning 34 '37™ 75 reqd. 
p's Place. Equation p)’s Place. Equation 
wKY ¥ BRU mmm ft 
Tat. S.. 0: Lat. Ne 2 4 + 
Lat, N. 6 — Law S. . _ 


N. B. The above cafy Methed varies in the Inflance given but 7™ teo 
much, from the trae Time of the Moon's Southing; and therefore, if 
ufed with the fir? Equation only (omitting the /afi) willbe worth Re- 
gard ; coming frequently very near the ‘Lruth, at the fame Time it is 
very ready for Prustice. 

The other mre eafy, but hfs near, Mirhed of finding the near Time 
of the Adecn’s Southing, is by multiplying the Days of her Age by 8 
Tenths, for the Hours and decimal Parts of an Hour of her Scuthing 
paft Noon, which are turned into AZinutes, mentally, by multiply- 
ing thofe Decimal Parts by 6. 

The Moon's Age, 1762, Fulyto . 1g Days. 

2 
: 15,2 == 
Near Time of p's South on that Day paft Noon 15h ram 
Or, July rid gh yom Morn. 
Tus, having fhewn how to find the Scuathing of the Moon, and 


fall the Planets, accurately, as well as neatly, it follows next, 


To find the Moon’s, and aifo a Planet's Rif g and Setting accurately, 
as quell as nearly, for any Peace, whofe Latitude is given, 


EXAMPLE IT. Yo find the Time of tke Moon's Rifing and Sctting 
at Greenwich Obfervatery, 1762, July 10, the Time of the Nfom's 
Nout! ing at Paris Obferwatory, huwiag befire been determined 15h qxm 183, 
on that Day paft Noon? . 

Firer, Jo find the Vime of Southing under a dif- ise 
ferent Meridian ? ‘Lime Greenevich is Weltof Paris t a8 

As aghisto the ‘Lime of later Southing of the Moon on the fol- 
lowing than on the former Day, in the fame Place (or to the 
Dierence in ‘Time of R. A, of © and ) in 24 Hours) fo is the Dif- 
ference in Time between the fit? Meridian, and any other Meridian 
lying Eaft or By therefrom, to_ the ‘Time of fooner ox dater Southing 
there (velpeétively) than at the fir? Place; reckoning by Time in the 
fecond Place. 

D Souths Paris, 1762, La Caille’s Fpbem. } 10 uly P»Mersh gum 
ee 6 « 16 22 
Dit 41 
_ As agh to 41™ fo gm 208 to 168 Moon fourhs later at Greenwich in 
Greenwich Time, than at Paris, in Paris ‘Time. 
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Aftroncmical QU ES TIONS praétically anfwered. 


For, As 24h to 24h 43m ))’s later Southing at Parts, fo g™ 208 
Crecrwich is Weit of Paris in Time, to gm 36% the Moon is going 
srom Paris to Greenwieh Meridian, 

a July 10 J fouths at Paris in Paris Time, ; sgh gim 


Time {pent by the ) going from Paris to Green- é 


9 365 


wich Meridian Weftward of Paris 7 . 
D fouths at Greenwich in Paris Time ¥ r 15 50 36 
P.M. 
Deduét g™ 20%, Time fooner at Greenseich than t 
at Paris . . ‘: . . . ° aa 


1762 Fuly 10, } fouths atGrecmwich, in Greenwich ? || i 
Time . Te 
BLM. a3 before. 
To repuce Ernemeripys from one Merinz. N to 
THER. And Firlt from Paris to Greenwio Miriois 
UNIversaLiy. dr2ghis te gMacs jo iste flowing Day's Dil={ 
Serenes of the Mocn's Scuthing, of the Sun’s Place, Sun's 1 aclination, Sun's 
Right Afeenf. Moon's Place, Moon's Latitude and Declirat'n jor daily Dif 
rence of Longitude, Latitude, Declination, and aifo daily dD vce feo rk = 
ing of the Planets, or Stars, to the refpeCive properts's : 
added to, or fubfraGad from, the firft Days Times, Bias, Sst. at Noor, 
according as the daily Difference inereafe or decr: 7 e Tinws, Pla 
ces, &c. at Greenwich 5 corr fpendert to the Vinies, Plas, Be at Pa- 
vis, Eattwatd ef Greenwich—-The fame Me: * propoor tioning | 
bids fur ary other Digerence of Lhridian, inj “1 208 Welt-] 
2s Eatkward, a 


. . . ° 


ward of Paris—Onservatory. And if the Me 

fecad of Weltward of Paris, or of any other firft Meridis, ren im reduce 
iag Paris Places, Times of Southing, Sc. to thoje fur any other fis 
Meridian to correfpind with a Second Meridian (Hafiward of Greenvich, 
or the fir Meridian) you riff fabtract te Properticual Dif. wen tb: 
daily Diff. inereafes, and add it when thedaily Diff. dececaws, to the fr} 
Quantities, refpeGively, fir the Quantities fought, corrgprnding wih the 


Second Meridiars 
And, == ,co65 nearly. Therefore, pECIMAL~ 
24 Hours 
Ly, Any daily Diflerence in Paris Epbemerides, being multiplied by 
65 and four bigu:escut off to the Right Hand in the Produét will 
give the proportional Diftcrence to be added to or fubtracied fren: the 
firt Pay*s Quantity, for the Quantity corre/ponding with Cy nae 
Meridian. 
)’s daily Diff. Southing 1762 Fuly roandi3, 41™ 
5X. 
205 
246 
22665 s= 16% 45 before. 
Add rs qgim o 
Time of Southing at Greenwich, 15 gi 16 
Correfpond, to Time of Southing at Paris15 4% ° 
OP The Southing of Plancte and of the Afonan all Dhue neorly a the 
fame Time of the Day or Night in cach Phuey ts owing to the Sun Sos the 
ing in all Places at 12at Pan, or the fame Lime exadily ineach Dhiee 5 
vom which Luminary, (mexfusing the apparent ‘Vime in all Pharces) 
the Calefial Bodies vary their Diflancer, but a fmall Muiter in R. 
A. in 24 Hours, or diurnal Circuit ; the Moon varying her Dithince 
in R.A. in that ‘Vime the molt, : 
Hence, the Moon varies her Time of Southing at Greenwich and 
at Antions in the W2/-Indies, but the Sixth Part of her diurnal Wif- 
ference Jater, at the Litter than at the former Place. Fer, 4 Hours 
Dif! of Meridians ia equal the one Sixth of sy Elours, tn which 
Time the diurnal Difference of Southing is perforned., Which Va- 
riation of )’a Southing, to an Hour Dit raul Ditiiience, will he 
but 10 Minutes of ‘Vime reckoned Mater at adatigna tata at Gree 


with, 


9m 2ac§ 


beeaufe 


a aaa 


Vasroeuy, 
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Aftronomical QUES TIONS praftically anfwered. 


Therefore, it follows, that in feeking the Moon's rear Time of 
Rifing and Setting, in all Places, you may ufe the Time of her South- J} 


1762 Fuly ro, oblique Afcenfon, by Tables for 
Latitude, London, to Z's Pl. 53€1, Lat. S. 4° 
23h gym 


ing in any Place to compute the Rifing and Setting by. _And, if you 37 at Noon . = 3 toe ‘ 
would coninite the Rifirg and Setting of the Plancts, in any Place ff @ R.A. Noon, fame Day, De fa Caijle’s Ephem » —7 138 


the Time of their Southing (and efpecially of the Stars) may be 


Oe nt as ce 


taken, with ftill greater Mearnefs to Truth, from Ephemerides to 16 29 
ferve for the Time of Seuthing in any one Place. The Difference of ~6 9 
the Swiftnefs of Planets, (Mercury's different Southing in 24 Hours, or a 


dinrnal Circuit, being feldom above 22 Minutes) amount not to above 
11 Minutes of ‘Time Difference of Southing in half the Glohe Dif 
tance between two Places ; and fometimes not to a Quarter of that 
Quantity. 

But, whatever this Difference is, whether of the Moon,-cr any of 
the Planet’s Southing, it is readily had from correétly computed Epbhe- 
nurides; by which the Soutbing for any Place is correétly found, and 
thence the Rifing and Setting of the A4oon and P/anets are had for that 
Place, as follows. 


Near Time of })’s Rifing 1762, uly 10 6 2 « 40 29 


Lap Now. 
Correfpondent to which near Time of Rifing, 
D’s Place 10° 3€ 13/ Latitude S. 4° 18/ oblique Afcen. 2gh cam 
O’sR, A. ° ° . . . 7 20 


% , D Dec. S. Moon's true Time of Rifing 1762 Suly 10, at 
D’s Pla. |tae. s,| ) fouths. at Noon. Greenwich, Refractien here being not aliowed for Io 34 
1762 Fu.10 sHT ] 4 33 [05h arm [13° 557 Paris “Batt Noony tearly ec bef, 
a r6 55 | 359 {16 22 8 50 ‘ : 
LaCailfe’sEph. ee Pe 


Ditrerences|Incr.s1 54 {De.34 [Incr.ar! 5° 5/ Decr. 


Or rue Moon’s Parantax AND REFRACTION, 
Reduced to Greenwich, Fuly 10 » » 13° 53! Noon, 


‘uly 10. [rgh 41M 168} 10° 447 colar rp. (<P Tur Horizontal Parallax is not confidered in the foregoing 
Jy } touths PLM D Decl. S, Greenwich, Rules for finding the Rifing and Setting of the Moon, and therefore 
corre{pondent thofe Ru/es find the Times of the true, and not a arent, Rifing and 

P pp: g 


For, as 2gh: 54 sf Decr. Decl. :: 15h aim P.M. : 3° 39% 
Decr. Declination. 
{By Zab. p. 202, 203, Semiduration Arc, corref- 
pondent to 10° 34% jy S. Decl. and Latitude 
Greenwich 519 23 . * . . =F 5h om os 
D’sSouthing . . 35 gr 36 
Near Time )’s Rifing 10 Fuly .. 10 32 16 
Setting . P.M. 20 50 16 
)’s Declinations to? Rifing § 11° 39! . 
thofe mean Times § Setting Ig 28 by Proportion. 
Fer, as-245 : 5° 5’ Deer, Decl. : | ich 32m : 2° y4ren 


Setting of the Moon. ‘The foregoing Tables of Semidiurnal Arcs are 
computed by allowing for Rufraéicn of the Celeftial Bodies ; and 
therefure they very well ferve to find the apparent (not the true) Ri. 
fing and Setting of the Planets, 

But, the Moon having great horizen’al Parallax (and confiderable 
Parallax in Altitude) that Parallax mutt always be confidered, toge- 
ther with the Refraction, for determining the Times of the appa. 
rent Rifing and Setting of the Sun and Moon ; and thence to find 
whether an Eclip{e or Occultation will be vifible,or not, in a givenPlace; 
which is one confiderable Ufe of what is called wifible Time, 

The vifible Altitudes of the Moon, or other ceeleftial Bodies, mult 
be truly augmented by Parallax, and decreated by Refraction ; becaule 


13 53 thofe Bodics are apparently deprefled by Parallax, and raifed by Refrac¢ 

—— tion ; which contrary Appearances, or Effeéts,- mutt therefore be ak 

WI 39 ways truly allowed for, (as above) by a contrary Auementation and 

_ Decreafe of their apparent, for determining their true Altitudes ; and 

20 50 + 4° 25— thence the true Time correfpondent. So, likewife, on the contrary, 
13 53 the vifible or apparent Rifing and Setting of the Moon mutt be de- 

ee termined from her given real Pace, Parallax and Refraétion, on 

9 2 given Day, by reducing her: real ‘Altitude given, to her apparent Ri- 


By Til. p. 292, 203, Semiduration Are. corref- 
pondent to 11% 39’ }) S. Decl. Latitude Green- 
svich . ’ ° . 


fing, by Means of her horizontal Parallax depreffing, and Refraction 
‘raifing, her Body, at the fame Time, 
)’s Southing « 15 qr 16 Or VisinLe AND Trve Time, 

“Hence, when the Moon's Parallax in Altitude, and RefianTics 
are equal or alike, there is no Difference between vifible and truce Tims, 
viz. between the Time correfpondent to the vifible Altitude of the 
Suny Moon or Star, and the Time correfpondent to their real Altitudes, 
which ‘Times differ, when the Parallax and Refraétion of the Suny 
Moon, or Star, vary from Equality. This Diffinéfion between ci 
fible and true Time therefore refpeéts the wifihle and true Places or Alti- 
tudes of the Sun, Afoon or Star, in the Heavens 3 which truce Time (only 
refpecting the true Alte, not the vifible Time refpecting the vuible 
Altitude) is equatable to Aan or equal Tine, 

Tuerrrowe the Refraéfions of the celeftial Bodies mutt, for the 
foreyoing Reafons, be always taken into Confideration, and the Paral 
faxes alfo, where they are confiderable, for difcovering the trie Tine j 
which otherwife, in the Refult of Computation, will be the vilitie 


Time 9's Rifing at Greenwich, 10 Fuly 1762, al- g 
Jowing for Refraétion ; but not Parallax . 


By Tad, p. 202, 203, Semiduration Arc, corref- 
pondent to g® 28” P S, Declination Lat. Green- 
wich . . . . . . + sh 18m os 

D’sSouthing «15 41 16 

Time })’s Setting, 10 Yuly 1762, allowing ? P. M. 20 59 16 
for Refraction; but not Parallax, oriid 8 5g 36 

Morning, 
Orurrwise, To find the true Ristne of the Pranxra, 
Subtracd the Sus Ry cle from the oblique Afcenfion of rhe Planet, for 
the Latitude of the Place, and the Remainder being wore than fix Hours, the 
deduél 6 Hours therefrom, for the Time of Rifing, But, being ‘fs than {| Time 5 confiderably different, in fome Cafes, from that which is fv 
6 Hours, add 6 Hours thereto, for the Time of Rifing. Which true Time, as it refers to the Sun's Motion, will be whut 


a 


otherwilo 


= SIS 


od NAVIGA FOR; 24r 


Aftronemical QUESTIONS practically anfwered. 


Moon Souths 


otherwife called the apparent Time by the Sun, to be reduced, (as 
aforefaid) to egual or Clock Time, by the Eguationof Time Table, p. 19- 3762 July to sh qgim 

The Time of the vifible Conjunttion of the Sun and Moon, feen from 11 16 22 De Ja Caille’s Eph, at Peris, 
the Earth's Surface, alavays differs from tke Time of the true Conjunfion, 
asqwould appear from the Earth's Center: Except the ConjunEion bap- 
pens in rhe Nonagefimal Degree of the Ecliptic, when the true and vifible 
Time are the fame. 

Hence it follows, that if the true ConjunGion. be in the Oriental 
Quadrant of the Ecliptic, or between the Nonagefimal Degree and Eaftern 
Horizon, the Moon's Place is then apparently advanced Eafterly by ber 
Parallax of Longitude, and the Time of the wifible Conjunétion awill then 
be before the Time o ' the true Conjunttien. But, if the true Conjunétion 
fallin Occidental Quadrant of the Ecliptic, or between the Nonagefimal 
Degree of the Ecliptic and Wefiern Horizon, the Moon's Place will then be 
apparently advanced Wefterly, by as much asthe Moons Parallax is in 
Longitude 5 andconfequently the Time of the vifible Conjun&tion will fol» 
low the Time of the true Conjun&tion, Which DiffinFions of vifible, 
trueandalfo equal Time, are of Importance to be known in the Computation 
of Eclipfes, as well as in other Parts of Afironomy. : 

Tue foregoing Account of the DiftinGions of Time, is an Anfwer to 
one of. our Correfpondents and Subfcribers writing thus. © Jn 
‘© all the Methods of finding the Hour of the Night by the Stars, no men- 
“ tion is made whether the Equation of Time is to be taken into Confidera- 
tion or not, or whither the Time found 1s apparent or equal 3 feme Pco- 
“ ple keing at a Lofs inthis Affair” 

N. B. As the fixed Stars have no fenfible Parallax, only their Re- 
raéiion is to be confidered in finding the Hour of the Night, apparent 
folar Time, by their apparent Altitude, 


Difference 24h ~- 41m Difference alfo at Greenw. ch. 
Now, As 360° to 24h 41™ {0740 20/ 22” to sh sm gos 
1762 Fuly 10, fy Souths accury. at Grecnwich,P.M.15 41 316 


1762 Fuly 10, Moon apparently rifes at Green- 
pled M. aecasately 7 To 35 27 
N. B. The Difference of the Time of the Moon or a Planet's South- 

ing in each 24, Hours, is only the Difference of Right Afeeufions of the Sun, 

and of that Planet, in Time. The celestial Body Southing fooner or later 
each Day, according as it's Motion is flower or Safier than the Sun's 

Motion tn Right Afeenfion, 


Next, for the Moon’s apparent Serrinc, 


The Difference of Horizontal Parallax at Moon's Rifing and Setting 
being here but 4! Iefs at Setting 3 the fame Parallax may be ufed at Setting 
as for Rifing, viz. 55/40” 3 aubence, ’s true Altitude at apparent 
Setting, is 22/ 403 or 23! very nearly, as before. 


Given, 

fMoon’s Zenith Dift. 89° 37’ 0” Side op. 2 required] Logarithms, 
Comp. Pole’s Height 38 41 302 Sidesinc. 2 L.S.co. 0.2056123 
)’s Dit. fr, N. Pole 99 23 of. z reqd, §L.S.co. ©,0059551 


Sum . 227. 36> 30. Obese ce 
To find the Trux Time of the Moon’s apparent Rifing and Set-|}From . . Half. 113 48 «615 i Say Se 
ting on July 10th 1762, at Greenwich ? . — — the 
Take Comp. a 
First, for the Moon's apparent Risinc. Pole'sFleiehe ¢ rrem.75 16 45 Log. S. | 9-9855052 


fr NO Pole, ¢ 2 Fem. 14 20 15 3 + « Log.S.} 9.3938087 


Without Regard ¢ Moon's Decl.JHor. Par, fr. No, Pole. 


1762 to Parallax. } corre{pondent}correfpon. { De le Caille’s —_—_———— Ss 
July 10) Rifing roh 37m 110830 55° 40% Ephem, Sum } 19.5908813 
38 38 9 LS. . . Half] 9.7954406 


Settingzo 59 9 23 55 36 


Moon below the vifible Horizon at her SA? 337 of — } Double 77 16 18 / at apparent Setting fr. Merid. 
++ 


Now, As 360° to 24h 41m fo 77° 16/ 38” to sh 17M 538 
1762 July 10, Moon Souths at Greciwich ac- we 6 
curatcly . 4 6 2 6 ep ew we BMG TS 40 1 
ne 


1762 july 1c, Moon apparently fets at ails 20 59 9 
ac [: 


Rifing by her Horizontal’ Refraction. 
Moon's Horizontal Parallax then . . 2 6 6 55 40 
Moon's true Altitude above the true Horizon at her ig 

apparent Rifing . 5 2. 6 6 ee we bes 4°00 cb 


Now, there are given, ! accurately P,. M, anuived 
Moon's Zenith Dif, 89° 37/ of Side ops Z requiied| Legarichms, | [required. 
Comp. Pole’s Height 38 31 5 Sidesinclu. ‘)L.S.co.} 062056123 ° {cp Finding the accurate Time of the Moon's apparent Rifing and 
D'sDift. fr. N.Pole ror 39 “o2 Z requird {rise O.cogegoz | Setting, and alfo the accurateVime of the Night, (which 1s performed inthe 

wwe fr. Merid, se fame Manner) to her apparent lltitud:, has not becr focwn befire by 

Sum 229 47 30 oe e any Author thatwe have feen. 
From. ee . Half rig 53 45 aera WHENEVER you would determine the ‘fime by the Afoon’s or a 
———— es 8 6 Planet’s Altitude, in any Latitude, to a Degree of Accuracy, the De- 


cliration of the coclettial Body at that Time, muft be firtt determined 
asuear as pafibic, by an Effimate of the ‘Time ; allowing for Refrac- 
tion, and allo Parallax 5 or the Time will diiter confiderably from the 
Piuth 3 and anfwer no End in determining the Longitude from that 
Obfervation. For which Purpofe, to facilitate the Operation, corre 
Evuremertpes of the Sun and Moon's Places, Declinations, Right 
Af, nffons, Sce with their Differences, for cach Day of the Year, 
tho Jd be carried to Sea, if Promoters of Literature and Science tn thts 
Natron can be found, to encourage the correét Computation of fuch 
uftful Epbemerides, as are encouraged in other Nations, for publie Uti- 
lity. Or, if our AsTRoNomIcaL Provessonrs, who have madea 
Secret of their clrty can (like thofe in other Nations) be prevailed 
upon to undertake the runnire Worn, 
If you would know the Time when the Moon’s rower Linn afeends 
thevifiile Horizon, you muft add the )y's horiaontal Semidranicter to bir true 
sMtitudey at apparent Ring, ant proved asbfiue, fv ber Center, 


Take Comp. 
Pole’sHeight 
Yake p's D, 

fromN Dole, 272-13 1445 «© © 6 «© Log. S.] 9.3600812 


$ rrem.76 22 15 2 © «© © Log. S.| 919875952 


Sum | 19.5623289 
37 Ia 1r LS. . . « Half 17811644, 
Double 74 20 22 Z Apparent Rifing tr. the Merid, 


Now, As 360° is to rhe Interval of Time betawixt two next Paffiges 
of the Moony or any Planet, throurh the fame Meridian, fo is the angu- 
lar Diflance of that Colefial Rody, from the fame Meridian, cither at 
apparent Rifing, Setting, or any Altitude, to its Diflance in Time from 
the Meridian. —To be fubtracted from, or added to the Tine of it's South- 
ing, according as it is advancing towards, or has pallid the Meridian, Sor 
thetrue Time of Rifing, Setting, or at any given dllituds, 


Or, if youawould know the Time when the Moon's upper Limb defeends 
the vifible Horizon, you muft fubtra&t ber horizontal Semidiameter Srom 
the true Altitude at apparent Sitting, (the fame as at Rifing) then proceed 
asinthe foregoing Operation. 

One near Method to find the Time of true Rifing of the Moon, 
Planet, or Star, for a given Latitude, is by taking the Sun’s od/ique 
Afcenfion in Time, (for that Latitude) at the eftimate Time of the +4 
Moon’s Planet or Star’s Rifing, from their refpe€tive ob/igue Afcen- 
fion, in Time, at Rifing; adding the Time of Sun-Rife to the Re- 
mainder for the near Time of their refpective Rifing that Day. 

This Merhed is rendered correéter by repeating the Operation to the 
near Time found; and alfo by finding the Moon, Planet, or Star’s 
. |obligue Afecnfion tothe Place and Latitude at that ‘Time. 

And-the near Time to the Moon, a Planet, or Star’s true Setting, ‘ 
is alfo found by taking the oblique Defcenfion of the Sun from their 
retpective oblique Defcenfion, at the ¢fimate Time of Setting ; adding 
the Time of Sun-fetting, on that Day, to the Remainder, for the 
Time of the refpeétive Setting. 

And, if you would be more correé#, repeat the Operation to the laft 
found Time: Obferving to take the oblique Defcenfion of the Moon, 
Star, or Planet, correfpondent to its Latitude at the mean Time of 
Setting. 


Another near Method of performing the fame is as follows. 

From the cblique Defcenfion in Time of the Moon, Planet, or Star, 
‘ubtras the Right Afcenfion of the Sun, in Time, at the cftimate 
‘Time of Setting; and, if the Remainder exceeds 6 Hours, fubtraf® 6 
Hours therefrom ; but if the Remainder be //s than6 Hours, add 6 
Hours thereto; the Difference, or Sum, refpeétively, will be the 
TTime of the Moon, Planet, or Star's Setting, required. 

N. B. The oblique Defcenfions are taken out of Tables of oblique 
Afcenfions, Sy entering them with the oppofite Sign and Degree of the 
Planet's Places, and contrary Namé of Latitude to thofe Places. Alfo 
contrary Sign ard Degree of the Sun's Place, without Latitude. 


ExaMPLe of the Repucrion of Praces from one Meripian 
to ANOTHER. 


Sun's Pl,] p's Pl. Moon’s 
Noon. Noon. [Decl. }. | Southing. , 
1762 Fuly r0fs8°gs 3/ 5°>€ x4] 33°SS5/ [ash 4im | Paris 
rIil19 ° 16 55 go 116 22 {Obferva- 
|---| —-— | tory. 
Boag bee + sz ffs 54 is 5 | 4am 
Prop!. Pt.{Prop!, Pt. [Prop!. Pt.|Prop!. Pe. 
Difs.by,0065| ++ 22”|-b 4/ 38”|—~— 1! go] - 16” i 
Reduced to Greenwich by neareit Minutes. . 
1762 July 10| 180m53’| _50>€6! | 13° ate qim 
uty} 19) of,17 0 8 48 [16 22 [Greenquich. 


Diurnal Differences as for Paris above. 


N. BL The foregoing is a Specimen of the Reduétion of Places from 
any Meridian to any other Aferidian Weflward of the firft Place, 
according to Proportion of daily Difference, or Increafe or Decreafe 
of thofe Places from any Day to the next Day forward, for 36° Weft- 
ward. And therefore, the Proportion of Difference for cuferly Lon 
gitude fvorn the firft Meridian, muft be regulated according to the 
Jncreafe ov Devreafe from any Day to a former Day, for 360° Longi- 
tude Eaflavard : The Difference for eafterly Longitude being contrary 
to that for weiterly Longitude: Increafe for Deereafe, and Decreale 
for Increafe. 

And the Sun, Moon, ora Planct’s Declinationy or right Afcenfion, 
for any Place, to the Wefavard ov Eaftward of Greenwich, is deter- 
mined in the fame Manner, by proportioning for the Difference of Me-~ 
ridians Wettward or Eaftward, according to the Difference of the De- 
clination, or right Afcenfion, (or any other Requifite) fora Day fol- 
lowing or preceding, anfwering to a diurnal Circuit of the revolving 
Hody. 


nen: 
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Aftronomical QUES TION S praétically anfwered. 


Examrrell. Repuctron from Paris to ANTIGUA-MERIDIAN: 
4h gM 203 Weftward of Paris-Obfervatory, 


©’sR.A.}|Sun’s Dec.] p °s Decl. 


Noon. N. 5. Noon, 
h mi s o / “a o ta 
1762 Fuly 1o-} 7 18 r4f22 15 13] 13S 55 | Paris. 
1x [7 22 19f22 7 24f 8 50 | De laCaille, 
Diurnal Diffs. | + 4 55 = 7 49/-—-5 5 
As2ghto 4h gm 
20%, fotheref- $Prop!, Pt.]Prop!, Pt.|Prop!. Pt. 
pective Difs to + 42s|— a an"|—s2/ res Antigua, 
- —— Reduced to Antigua. 
DITZI Me ee — 
hm sl? ¢ “fo sou 
1762 July 10 | 7 18 56l22 13 52]r3 2 413] S- 
a1} 723 «31/22 6 3] 7 57 13] 5. 
Diurnal Differences come out, as before, for Paris 
Obfervatery. 


ExamMpir. Yo find the near Time of the Moon's true Setting, fron 
the foregoing RULES. 


D’s Lat. 
Noon. 
1762 Fuly ro | 4° 33! 
oo 3 59 | Greenriche 
34 
Correfpondent. 
Eftimate Time.|Sun’s Pl.| y's Pl. | )’s Lat. 
1762 Fuly ro]|Setting 214 om] r80gs5a/}159>€31'| 4° S 4! 


Oppofite Places. 


380Vf52/|15°Mm31/| 4° N 4! 


From Tables for 
Oblique Defcenfion. 
Oblique Defcenfione 


Oppofite Places. 
Drsenyzs’ Lat 4oN.4! 
@r89bp 52! woe ee 


N. DB. The fame Method, with ‘tue 


510 32! Lat, Londo 
hm 


03 
— 29% 


Rem. h. 12 59 
Sun fets roth Fuly § 8 


Bfeenfin, ferves to find the Moon's true 
3 


Rifinge Sec p. 240. 


Near Time })’s Setting 1762, Fuly 10, paftNonn, 21 7 
Corrc& Timeof the Moon’s apparent Setting .. bh. 20 59 


Difference. . h. o 8 


Examrce IT, 


hm 
D 15° te qx/ Lat. 4° N. 4!] Oblique Defcenfion. 10 25 
© 189 wp 524 we ee ee J RIAL 19 22 


N.B, When above 12h remain, 120 muff be added tothe Refult + «35 4 


— 0 

Nar Time of the Moon’s true Setting 1762, on the ? 
rith Day of ‘Yu/y in the Forenoon, as before, pee. 
+ 12 9 


Viz. roth Fuh pat Noon . + 21 3 


cy The fame MMetheds ferve to find the near Time of the truc Rifine 
and Setting (nce the épparent) of all the Planets 3 and avhen you speould 
find the true Time Hh ibe true Rifing and Setting of the Noon, or avy 
of the Plancts, by either Method, you nuff repeat the Operation to the laf 
Jound near ‘Time: Determining the Sun’s Place, and Planet's Phacesy 
and Latitude to that.'T'ime, and the oblique and right Afcenfions frou 


ime 


thencee 


od NAVIGATOR, 243 


Aftronomical QUESTIONS pradtically anfwered. 
SR a aa ee 
to 203. ) and take out the Time of that Arc, which 


thence. By which Means a corre or true Time will refult after the 
New Operation. — vate : fubtia& from and add to the true Southing, for the effinate ‘Times 
The cfiimate Time of the Moon’s Rifing and Setting, or for any }f of Rifing and Setting 5 to which ettimate Times of Rifing and Setting 
of the Planets, may be always had by relpectively taking the right find the Moon’s refpeétive Declinations, with which Declinations 
Afcenfion of the Sun from the oblique Afcenfion and Defcenfion in }} take out the femi-diurnal Ares for Rifing and Setting. To each 
of which Arcs add as many Times 2™ 28, (about the mean Motion 


Time, of the Afoon, or Planct, (by Tables for the given Latitude 
of the Place) and adding or fubtraéting 6 Hours-according as the Re~ |} in Time of Moon 4 Sun per Hour) as there are Hours, and fubtraé 
and add the Sum thereof refpeétively, from and to.the Time of South- 


mainder be lefs or more than 6 Hours, - . 
But, univerfally, the eflimate Time of Rifing and Setting of the |] ing, and you willhavethe near and refpective Time of the con's 
Rifing and Setting, required, 


Moon, or any of the Planetsor Stars, is readily determined by fub- 

trating and adding the femidiurnal Arc, in Time, correfpondent to N. B. The Time of the femi-duration Arc for the Moon's Rifing- 

the Latitude of the Place, and the Moon or Planet’s Declination at Declination, with 2m 28 for every Hour thereof, added, and Time 
of the Moon's Semi-duration Arc for her Setting Declination, with 


Noon, (but better at Southing) from and to the Time of Southing 
of the Moon or Planet for that Day, (of 24 Hours) on which the }} 2m 2s for every Hour thereof added, willbe the Moon's ‘Time of Con- 
Rifing or Setting are required. ‘ tinucne above the Horizon, 

See Tables from p, 200 to 203, for this Purpofe. - When the Moon's Setting Declination is nearl egual to and of the fame 

Nan with the Sun's Setting Declination, the loadin Are of the Sun, 
(the Time of Sun-Setting) and femiduration Are of the Moon, being then 
nearly equal, and to which the Time of Southing and femiduration Egua- 
tion to the Moon's Setting Declination, are to be added, for the Moon's 
Time of Setting, thercfore, in that Cafe (and no other) rhe Sum of the 
Time of Southing and of the Semi Duraticn Equation, twill be the Hours 
of Moonlight after Sun-Setting, from New to Full Moon, 

In other Cafes, Serqucen New and Full Moon, you muff fubtraG rhe 
Time of Sun-Setring from the Time of Muoon-Setting, and the Remainder 
will be the Hours of Moon-Light after Sun-Setting. Se Ukewife beteuven 
Full and New Moon, if you take the Time of Moon-Rifing from Sun= 
Rifing, you will bave the Hours of Moon-Light, before Sun-Rifiag. 


Mr. Cuarres Brent, (in his compendious Aftronomer, p. 344+) 
gives us bis Method of finding the near Time of the Moon’s true Rifing 
and Serting 3 after his finding her Southing, as before exhibited, which 
Method (with our fmall Improvement) is as follows. 


First for the MOON’s near Dectrnarion to her true Time of 
Souruina. 


Tuts is found as the Swn’s Declination, from the Declination Table, 
{p. 23.) anfwerable to the Moon's Place in the Ecliptic, confidered 
without Latitude, firft fubtraéting from and adding to her Place at 
Southing, 1a Degree, for every Hour before and after her Southing. 

Next, for every Degree of the Moon’s Latitude to allow 5/ through 
all the Signs of the )’s Place, in the Ecliptic, according to this Rute. 
~ Multiply the Degrees of prefent Latitude by 5’, And fay, as go° arc 
to that Produét, fo are the Number of Degrees of the Moon’s Place, 
from Cancer, (betwixt Aries and Libra) or Number of Degrees from 
Capricorn, (betwixt Libra and Ari:s) to a proportional Quantity, to be 
always fubtracted from the Moon's Latitude, for the Quantity to be 
added to or fubtra&ted from her Declination, found according to her 
Place in the Ecliptic, without Latitude, for the Moon’s near Declina- 


tion at Southing, required ? 


Examr re to the laf} near Method, 


Place. Place, Lat. S. Souths, 
1762 Fuly 10} 1809537 5° KO! 4°S33' | rsh4aim lGreen- 
Noon.. arf 19 0 27,20 3 59 | 16 22 Jowich 
i ee ————| Ob fer- 


Diurnal Diffs.| ++ 57 |-Pxz 54 —™ 345 + 41 watery. | 


Sun's Moon's | Moon’s Moon 


To find the Moon's Declination at Neon, correfpondent P 
Whether this laft found Quantity is to be added to, or Subtra&ed from, 
Moon’s JEcl. sf Seton | 

S 


the EclipticeDeclination, you bave this Rue. 
July | Place. correfpondent, 


Hence, by Tab. | 10 | 5° 6/| go 30! 19” 


ith Tee Quantity 13° 55" 43” 

Lat. fame Name eee + found, Page 23, andj ar [17 of 5 “8 28 8 50 22 [Noon, 
D. different if tio _ {For Moon's Rule foregoing. -—— oon meen mene | Sete ee ee en a 
iferen Se eHone Declination, Diurnal Dif... | 5 = 5 ar 


FOR, 
As go° to 22!,7 (==4° 33/ XK 5/) [0 65° fr, ‘ 
VFlTO +e 6 w ew ow — 16 


“a 


36 Equation, 
4°33 D's Lat. S, 
D's Lat. and Ecliptic Decl. of fame Name -- 4. 16 24 J equad Quan, 

Ecliptic Declination 9 39 19 SS. 


But, When the Latitude is greater than the Ecliptic-Declination, 
that mutt be dedué:ed from the Latitude, for the Moon’s Declination, 
required; which will then be of the fame Name with the Moon's 
Latitude, , 

SteTab. following, for the fame Purpofes 


———— a, 
Sum . . Moon's rear Declination, 
Fulyto,; Noon 2. 2. 6 « Hf 13955/43” S. 
AND, a o4 
As 90° to 20/ (== 4? X 5/) fo 77° fr. bf to -= 17. 6 Equation, 
3.59 © p’s Lat. S, 
D's Lat. and Ecliptic Decl. fame Name -F 3 41 54 2 Equd Quant. 
Ecliptic Declination 5 8 a8 ¢ S$, 
Sum . . Moon's near Declination, . » 
Fulyi1, Noon . ws i #+§0' 22, Se 


(cH From Neqw to Full Moon, it is called the Moon's Settings 

From Fud/ to Meqw "tis called the Moon's Rifing. 

The Houra of Moon-Light being this Way determined, 

You will always know, by the Sut and Moon's Places, approaching 
toy or having pafled, a Conjunétion, or Oppojition, whether it is the 
Rifing or Setting to be found. 

Forthe Moon moving fzvifter than the Sun, if you fubtraé his 
from her Place, in the Ecliptic, the Diftance, in Signs, will thew you 
their Afped, paft, or to which they are approaching, according to the 
following Order of Signa, increafing their Diftance from New to Full ; 
but diminishing their Diftance, according to preceding Order of Signs, 
from Fullto New Moon. See Ficunx for the Afpecisy p. 236. 

m oe 


h 
Rue. With the Moon's Declination, at Southing, juftt found, As 24% to 5° 6! diurnal Decrs D's Decl. fo 15 41 to 3 39 
16 22 to 3 28 


enter the Tableof Semi-duration Arcs to a given Latitude, (fee p, 200 
i Hence. 


The ROYAL ASTRONOMER 


Aftronomical QU ES TI O'N S -prattically -anfwered. 
a ee 


) Decl. at] Mean fem. 
Southing.| D, Arc. 
Hence Fuly 10 | 10° 37/ ma 


Moon fouths 15 41 Declinat, [Sem, D. 


a —[correfp.$.} Arc. 
Ettimate Rifing July ro [rohz2m Tr° 42/| sh ym 
Eftimate Setting {20 50 8 35 [ 5719 
Being near the trite Paft Noon, 


m o 7? 
For, As 24h to 5° 5! diur. Deer. )’sDecl. fo 10 32 to 2 14 
; 20 50 to 4 25 


Aresata Mean. 
hm 
Sem. D. Are Setting 5 19 


5 19 to 12 


m 
‘Sem. D. Arc Rifing 5 3 
Correétion ~+- 10 


Cord. S.D. Are § 30 
) Souths 15 41 


~—— 


Correatd Sem. D. Arc § 13 
D Souths x5 48 


Near Time )’s true 
Rides 3.2 ake $10 28 


Truc S, D, Arc Rifing 5 12 
) Souths 15 44 


Tr. S.D.Arc Set. 5 28 
>) Souths 15 qx 


Corre& T. f)’s 
true Setting ..: 7-9 


—— ee 


Corrc& Time Moon’s 6 
true Rifing « .-. ° , 


Setting, happens to be lefs and more, and more and lefs, than at Southing ; 


more, than ker Declination at Southing. 

And asthere is no dircé? Way of coming at the Moon's Declination 
jat Rifingand Setting, but by repeated Trials and Operations, (how- 
ever accurate the femi-duration Are may be found from a gruen, or 
uppofed Declination of the’Moon, at Rifing or Setting, by Trigoxome- 
try, (or Tudles for that Purpofe) this laft near Mrruop, by a mcan 
Declination at Southing, will difcover the near Rifing and Setting 
of the Moon fer all Latitudes, the beft and fooneft of any Method 
whatfoever: neglecting the Correction of the Rifing and Setting femi- 
duration rcs, which is often compenfated for in the mean Declina- 
tion, taken at the Moon's Southing. 


Hence, from what is done above, 
)"s Devlin.] Mean S, 
at Southing.|Dur, Arce 
59 22f | gh3zm >= 
Moon fouths 16 22 La Cuile’s Eyhe 


nu= 


1762 Suly I 


Rifes ro 45 or 
Sets 21 eas nearly 


Since the Moon’s true femi-duration Arcs (from Rifing to Southing 
and from Southing to Setting) depend on the accurate Determinatien 
of the Moon's Declination, at Rifine, Soutbing, and Setting, (doubt- 
gtully obtained within few Minutes of Truth, becaufe of the Declina- 
tion's very variable Motion) there is not a more difficult Queflion, in 
practical Altronomy, torightly refolve, than the foregoing, Of finding 
the corres? Time of the Moon's true or apparent Rifing and Setting P 


1 A CE OLE LED ALL LS SLC ECE CCC A AOA CL SEAS ATE CIE Ah eet acne tsiaeremarrraesesnare nn 


‘ - hm m 
As rh to 2m 2s ata Mean, fo 5 3 to ro $Corrn S. Durat™ 


“Correction ~- 11 ata Mean, 


Setting 21°12 paft Noon. 


hm m 5 
But, 24h to 41 true Incr. fo 5 3 to 8 36 Strue Correcn to S, 
: § 19 tog 4.3 Duration Arcs. 
hm hm 
Hence, § 3 5 319 
+o 9 true Corrh, 


(> From the foregoing repeated Operations, the Moon's femi-duration 
Arcis feen to vary confiderably by a Change of ber Declination 3 making 
the femi-duration Arc longer or fhorter, and confequently her Rifing or 
Setting fooner orlatcr, according as ber South Declination, at Rifing and 


or ber_North Declination at Rifing and Setting, mare and lefs, or lefs and 


And therefore we have been the more particular and full in explain. 
ing this ufeful Quefion on that Account, For the true Declination at 
apparest Rifing and Setting muft be previoufly had, as well as at the 
true Rifing and Setting, before the angular Diftance from the Meri. 
dian, refpecting the apparent and real femi-duration Arcs, can be 
rightly found. ‘And hence todetetmine in any Year, On what Day 
of the Month in that Year, in a given Latitude, the greate? Difference 
betaveen the Moon's Rifing and Southing, and Southing and Setting, zwi!! 
happen, or when the Rifing and Setting femi-duration Arcs will be maf 
unequal, (or moffequal if you pleafe) would be a flill more afienh 
Queftion, unknown in practical Afironomy: And was never yet refolued 
by tbe famous Author of the Mifcellancous Tratte and Phyfical Aftro. 
nomy, 


XLVI. Question. To findthe Point of the Afendznt, 
or Degree of the Ecliptic, afeending the Eaftern ‘Horizm, 
from the Latitude of the Place and Time of the Day, or Night, 
(paft the Meridian) being given ? 


Examrre. In the Year 1764, Ocfeber 14, at 10 at Night, what 
Point of the Ecliptic, at Zeudon, will be then rifing, or afcending the 
Eaftern Horizon ? 

Sun’s Place atthat Time, London 5 4 eM 229 I 39! 


Sun’s R. Afcenfion then, correfpondent . «4 « « « 200 23 26 
Time from Noon 10 Hours inDegrees, add . « « © 150 0 0 
Sum, R. Afcenfion of Mid-Heaven . . «© + « « 350 23 26 
Add ww ww ww we we ew eee GO OO 
Sum (rejefting 360°) the oblique Afcenfion of the Af- 


+ 80 21 26 
patt shies 


cendent . . 6 6 © 2 + eo 


NOW, by PROPORTION, Legarithnt, 
As Radius 2 6 6 6 ew ee S. g0° af o”| 10.00000¢0 
To Cof, Obl. Afcenfion afcendent fr. oy or 

me (herey) 6 6 ew we ee S024 26] g.nzgorrs 
So Cotan, Lat. Place . . . §t 32 ©! g.gooodts 


To Cotan. of ath Are . . . 82 25 10 | 9.x241139 
Here oblique Afcenfion afcendent is nears 
Sollewing ‘ 7. 5 S +23 28 30 
, sth Are. « 305 53 40, or 7496/20", 
N.B. Mere the sth Arc exceeds 90°, ue 


Oblique %) ncarer to Y than Sum of the Fora 
Afcenfion following Ecliptic sth 
of or Obliquity Aro 
Afcend¢, preceding, indgth Arc. 
Oblique ‘pucarcr to than YY) Nifference of ) Fora 
Afcenfion following Ecliptic Ob- { sth 
‘of or liquity and (Ares 
Afcendt, preceding, 4th Arc, 


The Proeétion foeavs the Truth, This Anfwer is the Solution to 
the 7th Cafe of oblique fpherical Triangles, where 2 Angles and an 
included Side ‘are given to find the Side oppofite to one of them. 


Given 4 2 Obliquity Ecliptic } Afcenfion from $tic from fame Equ. 


Wire jo Co, Latitude included oblique ) to find Dill, Eclip- 
vy orn, Point. 


Given 4 Z Obliquity Eclipt. & Afcenfion from }tic from fame Eq. 


Or (42 & Lat. 4-909 included oblique Dta find Dit. Felip- 
Y ore. Point. 


NOW; 


and NAVIGATOR, 2.3 


Aftronomical QUES TIONS practically anfwered, 
Logarithms. | of the Meridian and Horizon ; to find the fuperior Arc of the Ecliptic 


NOW, AsCof. sthArc . 4 « « 974° 6/20% co. | 045624619 | | between the Meridian and Horizon ? 


ToCofath Arc... . Se 2§ 10 9+3203106 By folving a right-angled fpherical Triangle of one Leg and an adja- 
So Tan. Obl, Afcen. Afcende 80 23 26 10.7697163 | }cent 2 given, to find the Hypothenufe, being the fuperior Arc of the 
(asa a ne ce te Sk Ecliptic betwixt the Meridian and Horizon, we have, as before, this 
Here (To Tan. of the Diftance) 70 34 4 10.4.524888 


PROPORTION, 
As Cofine Meridian Angle . . . , 66931! 30” | 9.6002636 


gth | of the Afcendant from the : 
Are + fameor contrary equ. Point Sfrom preceding, of 95 
exceeds { from which“ the oblique | 39° 25/ 56” following, the Place 


go% UAfcenfion is reckoned . . Jof Afcendant, requircd, To Radius : S, . + 92 © oO 10,00¢0C00 


SoTangent of Comp, Lat. 2 . , 38 28 0 | 99000865 


ta Wnen the sth Arc is 4s than goo, then you reckon the Dif- 
tance of the “Afcendent on the Ecliptic, from the fame equinoétial Point 
that the oblique Afcenfion of the Afcendant is reckoned from ; but 
if the sth Arc is greater than go, you reckon the Diftance of the 
Afcendant from the contrary equinoétial Point, to that from whence 
the oblique Afcenfion of the Afcendant is reckoned. For when the 
$th Arc is greater than go°, the Diftance of the Afcendant from the 
fame: equinétial Point from whence the obligue Afcenfion of the 
Atveudant is reckoned, will be alfo greater than 90° ; and the Sizes, 
Taryrents, Gee of Arcs, and of their Supplements, being the 
faine, therefore the Anfwer will be from the contrary equinoétial 
Point, to give the Diltance from the Jame equino&ial Point greater 
than eee, 
« when the oblique Afcenfion is from an equinoétial Point, 
te Anfwer will be from the contrary equinoétial Point, 


To Tang. Ecliptic betw. the Meridian : 
(from =) and Horizon; follcaving q 63 22 16 10,2998229 
Place of Afcendant followin, 
or f 3° 22/ 16%, required, 
NV. B. When gs or by culminates, the Arc of the Ecliptic betwixt 
the Meridian and Eaflern or Weftern Horizon is evidently a Quaarant ; 
the Meridian being then the Sifftitial Colure, Shercfore, whea os 
culminates, the Place of the Afcendant will be the Beginning of ; 
and that of the Defcendant the Beginning of 9.) And when LF cul- 
minates, the Place of the Afcendant will be the Beginning of yw, 
and that of the Defcendant the Beginning of 4: the Places of Af. 
cendant and Defcendant being always oppofite ; and the Arcs of the 
Ecliptic between the Meridian and Eattern and Weftern Horizon are 

the Supplements of each other to 1800, 

The Places of the Ajcendant, at the Beginning of each Sign culmi- 
nating, is nearly as follows, by the foregoing Rules and Proportions, ov, 
this Rue, 


gna 

Ly tue fonyoing necefary Diftinétions the Place of the Afcendant 
ef cue ieliptic, or Sun's Place at Rifing, correfpondent to the oblique 
«inenfion or Defcenfion, of a Rifing or Setting Star, is truly deter- 
o iged, 

Ir tite Point of the Afcendant at the Horizon (or Are of the 
Ecliptic between the Meridian and Horizon) were requived when the 
Beginning of ries, or Libra, culminates, or is on the Meridian above 
the Hovizon, the foregoing Proportions, for determining generally the 
Point of the Afcendant, from ¥ or , fail, and the following Pro- 
portions, in thefe ¢qvo Inflances, take Place. 


As S. @ of Ecliptic and Meridian to S. Altitude of Mid-Heaven, 
fo Radius to S, Are between Meridian and Horizon, 


Arc of Ec- 
liptic betw. 
Merid. and 


Mid- Place of 
Heaven. { Afcendant. 


Hence, it would be a proper 
Queftion to determine the Piace 
of the Afcendant, and what 2 
and Degree of the Eekiptic cubis 
nates, when the greatet and leati 
Diftances of the Echipere are in- 
cluded évtuixt the Mariaian and 
Horinors 


Begin. 


Exampre II. Yo find the Place of the Afcendant, at London, 
when the Beginning of Aries is on the Meridian above tbe Horizon P 


Libra isthen on the inferior Part of the Meridian below the Hori- 
zon, at London, and confequently are given the Part of the Meridian 
below the Horizon, 38° 28/, == Complement of Latitude, the 7 
of Ecliptic and Meridian 660 33 30%, and 4 of Meridian and Ho- 
rizon 909, to find the Arc of Ecliptic betwixt the Meridian and Ho. 
rizon, — Hence, by folving a right angled tpherical Triangle, of one 
Leg, and an adjacent Angle to find the Uypethenufe, being the inferior 
Arc of the Ecliptic betwixt the Horizon and Meridian, we have this 


AUK bP SOM Ha 
HASYHAS pp 


PROPORTION, 
AsCofine MeridianZ . 2. 2. 66031! 30% 96002636 


Oe 


NV. B. The above caflern Arcs will be a Guide jn determining others 
that are ambiguous, : 


To Radins S. $ . e 99 0 o 10.0000000 


So Tang. of Comp, Latitude - e © 3828 o 9-9000865 CH The Place of the Afcendant may be otheretfe Sound, from the 2 


of the Ecliptic and Meridian, Mid-Heaveny Zenita Dipance, correfpon= 
dent to right Afcenfion of Mid-Heawen, and 90% from Zenith to the wl]. 
cendant, given, in an chlique fpderical Triangle, a fut the che 
of Ecliptic betwixt the Meridian and Horizon ? 


ma es nce es ane ee | me es ne 


To Tan, Ectiptic between the Horizon 
and g& precedings «6 wy 63 22 16 102998229 
Fromy toe. . 380 0 0 
Place of Afcendant . . 316 37 44 fr. Y following 
Vit, WH 26 37 44, required, 


XLVIT. Question: To find the Day of the Year ina 
given Latitude, when a Star, or Planet, cuill rife with the 
Sun, (or rifes cofmically) frou she oblique Afeenfion of that 


Examexre VIL Yo find the Place of the Afeentant at London, when ‘ : 
Star or Planet being given ? 


the Beginning of Libra ison the Meridian, above the Horizon ? 


AS every Star, or Planet, rifes with the Pernt of the Fvliptic, having 
the fame oblique Afcenfion with Wat Star, or Phinct, it follows, that 
when the Sun is in that Point of the Eechpticy the fame Star, ar 
Planet, will rife with the Sun, or cofmisal/y, 


rics in then on the inferior Part of the Meridian, below the Ho- 
tizon, at London, and confequently are given, the Part of the Meri- 
dian above the Horizon 38% 28/7 == the Complement of Latitude, 
66° 31’ 30” the 2 of the Ecliptic and Meridian 5 and go” the 7 | 


- Te eae ela 


Exanrny, 


246 The ROYALE ASTRONOMER 


Aftronomical Q:U ES TIONS praétically- anfwered. 


LL ELE CITE tetra, 


Examrix. Reguired the Day when the bright Star in the Eagle 
rifes with the Sun, at London, 1760? : 


By P. : . 
y z10, N°, 126 i % 


Coneéted ° 
tors60 2 Declination N. bright Starin Eagle 2 2 3 8 15 8 
Begi>, Right Afcenfionof thatStar . . 2 « 20446 3 


Afcenfional Dif. in Degs (by Queft. VI.) fubtrat . . 10 31 6 
Oblique Afcenfion > from ¥, following . « « + 284 14 57 
_—_— From 9, preceding . « «© «© « 75 45 3 


+ NOW, by the preceding Quefiion XLVIY. 
Logarithms, 
As Radius . . e e S. ga® of o” oases 


oe we 
To Cof, ob], Afcen, x fr. next et 


Point (here y preceding). . » 7545 3 9-3911808 
So Cotang. Lat. Place, London . « « §1 52 0 9-9ce00865 
To Cotang. of 4th Arc . + «© «© « 78 56 7 9-2912673 
rObliq. Afcen. G or > neareft 21; : 

oy preceding. add ++ 23 28 30 Eclip. Oblig. 
NOW, As Cof. . «© sth Arc « . 102 24 37 

Or « © 77 435 236) 0.6677423 
ToCof. . « «. © +» gthArc . . 78 56 7 Q-2831151 
So Tang. obl, Afcen. or@ + « « 75 45 3 1065952481 


To Tang. of Pl.of Afcend. fr. 2% follows 74. 7 32 10.5461055 
Or contrary eg. Pt. fr. whence obl, 

Aeon, is reckoned; becaufe 5th »- or f 14° 7! 32” 

Airc is more than 90°. Sun’s Place, required. 

Which Place anfwers to the 6rb of December, 1760, N.S. when 
tLe bright Star in the Eagle and the Sun rife together 5 and will continue 
torife together nearly on that Day for a Number of Years, at London, or 
weft Places near the Middle of England. 


XLIX, Qussrion. To determine the Day of theYear, 
1760, at London, cvhen the aforefaid bright Star in the 
Eagle fets at the Time the Sun rifes, (or fets comically) 
from the oblique Defcenfion of that Star, given? 


Right Afcenfion of the Star as before . « « 3 . 294 46 3 
Afcenfional Dif. in Degrees as before, add « + « « 1031 6 
Sum, Oblique Defcenfion 4 fr. 7 following, given». 305 17 9 
° 
9 


ofr uw 


Add 6 6 6 6 6 © 4 © © © wo 6 ew 1800 0 
Oblique Afcenfion of the Afcendant, then (rejefting 

360°) from y following oo. 
Supplement — obl. Afcen, from #& preceding e« « « 


i 125 17 

54 42 51 
Norv, proceed to find the Place of the Afcendant at Sun-Rifing, 

when the Starfets, from the oblique Afcenfiun of the Afcendant given, 


as hefore, 
As Radius 2 6 6 «© 2» © 2 


° © 2© 6 « 


S. go® 0” 0” | 10,0000000 


To Cof, obl. Afc. fr. nexteq. Pt. pres 54 42 52 9-7616691 
So Cotan, Lat. London. 4 2 © = 5% 32 0 99000865 


ToCotan. 4th Arc. 6 6 « « «© 65 20 52 96617556 
Ob. Afcen. of © neareft L preced. fubs—— 23 28 30 


ee ee 


AsCof, .« 6 » » gthArc i . - 52 22 c0.] 0.3280602 
ToCof, .. 2 « « 4thAre . . 65 20 52 y-6202 500 
So Tan, obl, Afcen" Afcent fr. fe preced. 54 42 5x 10.1501703 


To Tan, of Pl. of the Afcend. fr,  preced. 38 21 49 98984805 
Or fame Equ. Point from whence obl.) or 
Afcen, Afcendt. is reckoned ; be- 


caufe the sth Arc is lefs than go°. 


1419 38/31” fromy follows. 
vite §Y 21° 38! 11” i 
Sun's Place, required. 


Jet as the Sun fets, (or fet achronically) from the oblique 


Which Place anfwers to the 14th Aug. 1760, N.S. when the Sun 
vifes, as the bright Star in the Eagle fets, at London, and will contiyne 
to rife and fet together nearly on that Day for a Number of Years, a 
London, or moft Places near the Middle of England. 


L. Question, To find the Day, in the Year 1760, 
at London, when the aforefaid bright Star in rhe Eagle, will 
rife, as the Sun fets, (or rife achronically) from the oblique 
Afcenfion of that Star being giver ? 


THE Anfwer to this Queftion is contained in the Anfwer to the 
former Queftion, being only to find the Point of the Defcendant, o, 
Serting-Point of the Ectiptic, oppofite to the Rifing~Point thereof, or P}, 
of the Afcendant, found tothe cofmical Rifing of a Star with the Sun, 
Which Place of the Defcendant will be the Sun's Place, at Sctting, 
anfwerable to the achronical Rifing of that Star. 7 


Thus, the Place of Afcendent at cofmical Rifing 
of the bright Star in the Eagle 1s found i D149 7% yr! 


Whence the oppofite Place of Sun-Setting, ate Tr 14° 9! aa 
achronieal Rifing of the fame Star . : a7 3 


Which Place is anfwerableto June the 4th, 1760, N.S. whenth 
bright Star in the Eagle rifes acbrenically, required, 


This Star will continue to rife achronically, on that Day, at meft Plac:; 
near the Middle of England, for a Number of Years. 


LI. Question. To find the Day, in the Year 1760, 
at London, awhen the aforefaid bright Star in the Eagle will 


Defeenfion of that Star being given ? 


THE Anfwer to this Queftion is contained in the Anfwer to XLIX, 
Queftion, 


The fame Point of the Ecliptic, or Place of Defcendant, that fet: 
with the aforefaid Star, is the Sun’s Place, at Setting, when tha 
Star fets (achronically) as the Sun fets, Therefore, the oppofite Point 
of the Ecliptic, to that of the Afcendant, when the fame Star (ct: 
cofmically, or at Sun-Rifing, will evidently be the Place of the Dez: 
cendant, or Sun's Place in the Ecliptic, at his Setting whea the Str 
fets, achronically. 


Thus, the Place of the Afcendant, or of Sun-Ri- 7 
fing, at cofmical Setting of the Sright Star in the f SU 2x% 38% 11! 
Eagie, beingfound . « » 2 © 2 «© 

The oppofite Place to Sun-Rifing, at cofmical Sct- 
ting, isthe Place of the Ecliptic at achronical 
Setting, of the fame Star, wiz. 2 » 


ay 21° 38! nn" 


Which Place anfwers to February 9, 1760, N.S. quben the bright 
Star in the Eagle fets achronically, required. 


This Star will continue to fet achronically on that Dayy in moft Plat 
near the Middle of England, for a Number of Years, 


Fn LE INO ER ee 


ad NAVIGATOR. oe 


A TABLE of the DAYS inthe YEAR, New Style, when the cofmical and achronical Rifing and Setting of 42 
eminent Frxep Srars happen at London. 


WV, 8, Cofmical Rifing and Setting of a Star is at Sun-Rifes ical.  bhieal: 
, Giorcicat Rifng and Setting of a Star is at Sun-fet. te Cofrutal Ach: onical 
ae ” Rifing at Setting at Rifing at Setting at 
Ne, STARS N AME s. Sun Rife. Sun Rife. Sun Set. Sun Set, 
nd [LS a 
THE ; 

x [Firft inthe Wing of Pegafur, Marchab. . + . . « | fanuary r2| September 24) Fuly 19] March 22 
2 [Right Shoulder of Aquarius . . . ° . 20 | duguf 290 24\Februury 24 
3 [Extreme in the Wing of Pegafus * . e ° « [February 8 | October 5 16[April 2 
4 [Laft in the Tail of the Goat . ° . ° 18 | Auguft as : 24 February 7 
5 [Bright %& in the Head of Aries ° ° ° « {March 15| November —4|September 18) May 2 
6 [In the preceding Horn of the Ram, or 1 , ; 7 21 | Ofober ° 23| april 27 
: tn Whule's Tal ne e aes SS : . * April 23| September 15|O&fcber 29) March x3 
8 {Brighteft in the Pleiades . - A x May 4 November 23| November | Vay 20 
g |Brighteft in the Wbale’s Mouth, Mencar. e é A 31} Oober 26 30] Apri/ 24 
10 | Northern Horn of the Bu//, or Foot of Auriga, + A . 26} November 21 261 May 20 
tx | Forabaunt ° : . . * ies . 21} Auguft 4 21) January 31 
12 {Northern Eye of the Bui/ i . . . 31] November 24; December 2| Way 23 
13 | Pright > in the Belly of the Whale . . . Sune 3 September 23 54 1Zarch 21 
14 |Southern Eye of the Bull, Aldebaran . * ; 8| November 24 10 May 23 
35 [Southern Horn of the Bul/ . ° ° . 16 | Decembcr TI 17| Fane ra 
16 |Caior 7 . . . ; ° 20] February 14 2if augue 17 
37 | Pollux . ° ° . © [Ful 3 January 30|Funuary 3 3 
18 | Middle Star in Oricn’s Belt, ° . * . 14.| November 17 10] May 16 
1g [Little Dog, Precyon * . . . . 40] December 18 251 Fune 17 
20 {Bright x in the Hare’s Thigh as . ’ « |Auguf 2 | Ofober 2c. 29) April 26 
ar Bright 3k in the great Dog's Mouth, Syrius . . 11] November 16) February 6| atay 14 
22 | Lion's Heart ° . . . . . 20| February = 24 ¥5\ Aluguft 29 
2 Lion’s Back . ° * 3 Fy . 21 | April 24, 16[O&fober 30 
24 | Aydra’s Heart < ° *. ° . , 3K December 2€ 261 June 28 
25 [Bright % in the Lion’s Tail, - Dench . . a [September “2 Agril 26 29|Otaber 29 
26 | Mindematrix ° ° ° . ° ° 21 May 18] Adarch ‘ 38] Movember 20 
29 | ArGurus . . e . ° ° 26 | June 23 23|December 22 
28 [Bright > in the Virgin's Girdle ° ° . . 30] April 3 27|Nevember 2 
29 | Bright o inthe Crewa . . ° . O€teber of Fuly 2c ; 28) January 7 
30 4 Virgin's Spike . ° . . oe 15] April 9| April 12/Oftober M1 
a Right Shoulder of Hercules ° . . . 174) Suly 23 34| January 20 
32 | Left Shoulder of Hercules rs ° e ‘ 21) dugy, 3 2¢|February 3 
33 | Head of Hercules . . F . ° November 51 Fuly a2). 3c 1 
34 | Scvan’s Ball . ‘ . . ° to] September — 1| May HH 27 
35 | Right Shoulder of Ophiuchus, Serpentarius . ‘ ip. 16] July . 318 14] January 16 
“36 [inferior Wing of the Szvax F - . aa 36} Scprember 26 Is|ALarch 16 
37 | Vulture’s Tar? . ot oe ° ° ° 22 | 4uguft 12 2oFebriary 8 
38 | Right Knee of Mpbiuchus, or of Serpentarius . . . 27 | Sune 18 21 December 18 
39 | Sconpion’s Heart . * * . . December 3 | Afay 16 | Fune 2\Noveniber 17 
Bright 4 in the Eagle . . 6] Avguf m4] February 6 
Bright % in the Thigh of Pegafus, Scheat Ogicher a g2ledpril 7 
Bright %* inthe Head of ndronwda 22) Fuly ZN faniary 5 


EXPLANATION, 


The Suw, in his annual Afotron through the Ecliptic, gets to the Eaftward of the Fixed Stars; therefcre, In North Latitudes of Piaetty 


Stars having Sonth Declinatics, 
contrarily. 


From Cofmica/ Setting (at Sun Rife 2 Stars fet be- 


it To Adronical Rifing (at Sun Set § fore Sun Rife § Sun-Set that Interval, 
Exampre J. Scerpicu’s Ueart vifible from its Rifing to Setting from May 16, to June 2, followings 
contrarily, 
2d From eiebronical Setting (at Sun Set § Stars fet be~ 2 rife after 2 are invifibls, above the Horizon, from their Rifing to Setting, 
contrarily Q Yo Comical Rifing (at Sun Rife fore Sun Set ¢ Sun Rife during that Interval, 


rile ed Sa vifibl, above the Horizon, from their Rifing to Setting during 


ExamrLe He Scorpions Heart invisible Srom its Rifing to Setting, in the Day from November 175 fo December 3, /e/iaeing. 


. coutrarily. 
¢ From Cofatcal Rifing (at Sun Rife, 

3d Z To Advonical Setting (at Sun Set 
Examrin Hi, 


Stars rife be- 


fore Sun Rife § Sun Set Night. 


In North Latitudes of Places, Stars having North Declination, 


centrartly, 
th § From Acbronical Rifing (at Sun Set 
4 Lo Cofmical Rifing (at Sun Rife F tore Sun Set F Sun Rife Rays, 


FExamrun IV. dhe Pleiades wifhle from November 6, to May 4, follwing, or till they approach fo mar the Sunas to be did in bys 
which when a Star recovers from, and is feen in the Morning, before Sun Rife, is called its de 
fo as to become inconfpicuous, is called, the Ie/iaca/ Se 


eer enarineeemeteememnenenee et eet 


Star to the Sun, in the Eveniny, 
fullows. 


fer ek ee conftantly awifble, above the Horizon, at fume ‘Time of the 


Scorpion's Heart wifible fonctime betaveen Rifing and Setting, from December 3, to November 37, fodksving. 


Stare rife be- i fet niet s vifible till they approach fo near the Sua, as to be hid in hi 


Rove 5 
| fiacal Rifing 5 as the near Approach of ay 
tting of that Star—The ‘Time to be deremmined as! 


nt 


Mth 


Te ROYAL ASTRONOMER 


perenne ern ap AT AC CAEL LALLA CE LC LL 


LIL. Question. To find the Time of a Star's heliacal 
Rifing, from the Latitude of the Place and Star's oblique 
Ajcenfion, with the Sun's Depreffion below the Horizon, at 
the Time of that Star’s heliacal Rifing (after its cofmical 
Rifing) being given? : 


OBSERVATION fhews that the fmallef Stars are invifible while 
the upper Hemifphere receive any of the Sun’s Rays; and therefore 
are firft feen in the Evening, atthe End of Evening Twilight, and 
Jaft feen in the Morning, at the Beginning of Morning Twilight, 
when the Sun, at either of thofe Times, is 18° deia the Horizon. 
And Stars of different Magnitudes are obferved to appear firft and laft 
in the Evening and Morning, refpectively, when the Sun’s Depreffion, 
belory the Horizon, is as follows. 


Deg. 
: Magnitude appear oe 
Stars | ? fifi ard laftin 13 [| Belew 
of 3 the Evening and 34 the 
the 4 { Morning, when the 8 Horizon, 
2 Sun is ae 


ExampLy, The Month is required in the Year 1760, evhen the 
bright Star in tke Eagle (of the 2d Magnitude) wil! rife heliacally, 
at London? 


N.B. It will rife beliacally, when the Sun has deferibed an Arch 
of the Ecliptic, further to the Eaftward, from his Place at cofmical 
Rifing, correfpondent to 13° of his Depreffion below the Horizon, 
at the Time of the fame Stae’s Rifing. Confeguently beliacal is after 
cafmical Rifing, and is suben the fame Star fir begins to appear, after 
being hid under the Sun's Rayse. ‘ 


Oblique Afcenfion of the bright Star in the Eagk, or 4 
beforc found « 2 + + © © © © © © @ sca 
+ go 0 0 
194 14 57 


Subtraétgoo + 6 ee et oe ee 
Remain R. A. of Mid-Heaven at the Star’s Rifing . 
R. A. from tefollowing « + 6 © + +6 © @ «© 34.14 57 
Longitude of Mid-Heaven, correfpondent fr, & fol- $ 
lowing (by Quefh 34.) « a © 6 6 8 ; 15 28 32 
Meridian Z correfpondent (by Tab. p. 23, or 35 Queff.) 67 17 38 
Declination of Mid-Heaven S, correfpondent (hy Tab. J 666 
fr 23s or 36 Quel.) . 2 6 2 © © 8 ow g 
Mid-Heaven Zenith Diftance, London. « « «© « 5§7 38 6 


Nov there are given, in an obligue Spherical Triangle, the Meridian 
Ls Mid-Heaven Zenith Diftance, as above, and the Sun's Zenith- 
Difance 103°, at the Time of the Star's heliacal Rifing, to find the Arch 
of the Ecliptic between the Meridian and the Sun, at toat Time P 


Viz. Two Sides, (the Mid-Heaven Zenith Diftance and Sun's 
Zenith Diftance) with an Angle (the Meridian Angle) oppofite to 
one of them given (the Sun's Zenith-Diftance) to find the third Side, 
intercepted between the Meridian and Sun, 


PROPORTION, 


ae Logarithms, 
‘AsRadius +» . 6 © 6 © 6 


30-0CQG000 


eeee come ues geueeco 


S. goo 


To Tan. Mid-Heaven Zen, Diftance »« « 57 38 6 10-1980733 
So Cof, Meridian Zoe 6 6 6 6 @ «667 37:18 . 9°§866y30 
To Tang gth Arc oe + © © © © 3223 4 9+784.7663 


Aftronomical QUESTIONS prattically anfwered. 


pa NT ea et 


Lagarith ins, 
As Cof. Mid-Heaven Zenith Diftance . « 57 38 6 ¢0.] 0.2713939 
To Cof. Sun’s Zenith Diflance . «6 4 77°00 0 9+4 52088 
Therefore, Supplement of the f 
Anfwes muft be taken t #2 FOE103) 0:9 

SoCof.gth Arc +» 2 6 «= « «© « 3r2r 8 9:9314592 
ToCofineof « « +» « « « » » 68 58 8 Qe 
Its Supplement, 5th Arc. « 6 «© BIE % 52 cain: 
Dif, between 4th and sth-Arcs . +» «+ 79 40 58 Ecliptic Arc, 

[required, 


GS Becaufe the Meridian Angle, next to which the Perpendicula 
falls, is above go° fr, Place Mid-Heaven, or lefs than goo, 


When Mid- 4th and sth Arcs 
Heaven , QV, MH % ms Pf» C*Dif. (for the Ecliptic 
Longitude vy, > VW, 8» OD Sum {Are between the 
is in . Merid. and Sun, 


* For Eaft of the Meridian, or Rifing ; 
but Sum and Dif. for Weft of it, or Setting. 


Wen Supplement of an Are above 90° is ufed -(as 77° for 103°) the 
Supplement of the Anfwer (but not otherwife) muft be taken, as 
211? a/ 52” for 68° 58” 8”, above. 


Ornerwisse, to find the Ecliptic Are below tha Horinon, the fuperic 
Arc being found, in the Longitude of the Afcendant at the Stars 
cofmical Rifing. 


"As Sine Sun’s Zenith Diftance . . . 77° co]. 0.0112761 
ToS, Meridian Angle . 2 «© « « 67 17 18 99649473 
So S, Mid-Heaven Zenith Diftance . « 57 38 99266793 
To Sine Z of the Vertical and Ecliptic, ieare 

below the Horizon » «so. § 53 5S 5 9+902903) 
Or ParallaGie Z, at the 
Ecliptic. 
NOM, AsRadius « < «2 « + » 902 10.00000C0) 
To Cotan. Depreffion « 6 s + + © 13° 0% Of "70.6360334 
So Cof, Paral. Z below Horiz, . . «© 53 5 50 9+7784834 
To Cotan. of an Arc of Eclip, below the 5 a 4 
Horsizon, correfpondent + « «6 + ae TO 151193 


Add Lt 14 7 32 Sun's Phatk” 
meneame Fcofmical Ril 

WP 5 9 24 Sun's Pl, at x's 
[heliacal Rifing. 


Or, As S. 2, of the Horizon and Ecliptic, 

To Sine of the Sun's Deprifiion, at beliacal Rifing or Setting of a Stir 
or Planet, : 
— Sois Radius, 

To Sine of Ecliptic Arc below the Horizon, correfpondent. 


The foregoing Place of the Sun anfwers to the 26th of Decmhn 
N.S. 1760, when the bright Star in the Eagle rifes Av/iacally, requir 
red; the Sua being then 13° below the Horizon. Which Star wil 
continue to rife beliacally on that Day, for a Number of Years, fit 
having rofe copie » at the fame Time with the Sun, (and cont. 
quently invifible) on the 6th Day of the fame Month, So that ontte 
26th of December the bright Star in the Lagle begins to appear, ute 
being hid in the Sun's Rays, from and before December O, at rihing 
with the Sun, After the Aeliacal Rifing December 26, it continues 0 
appear in the Morning before Sun-Rife, 


Longituct 


and NAVIGATOR, 


Longitude of the Afcendant Foreenine ¢ o 44 : 
atthe Stas’s Rifing, p. 246. « «$ 254 7 32 rv following. 
Longitude of Mid-Heaven, then . - 195 28 32 fr. op following. 


Ecliptic Arc from Meridian to saat 
cons at Star’s Rifing . 58 39 9 
Add Ecliptic Arc fr. Horizon to ae ae ee 
Sun deprefied lat found . + .« 5 


ee oe eee eve 


79 40 $2 
195 28 32 


275 9 24 fr. ¥ following. 


Ecliptic Arc from the Meridian to the 
Sun, as firft found . 
Add Mid-Heaven Longitude 2 4 + 


To vp, g Signs, Subtract . + « + 270 
Remains Sun’sPlace . . - © «© VE § 9 24 


at the Star's de//ava/ Rifing, as before. 


LUI. Question. To find the Time of a Star's he- 
liacal Sesring, from the Latitude of the Place, and Star’s 
oblique Defcenfion with the Sun's Depreffion below the Horizon, 
at the Time of that Star’s heliacal Setting (before its achro- 


nical Setting) being given ? 


Examrie. Tle Month Day is required, in 1760, wher the bright 
Star inthe Eaglecvill je beliacally, at London? 


NLR. Tt will fet belfacally, when the Sun has yet to defcribe an 
Arc of the Ecliptic further to the Eaftward, till he comes to his Place, 
at the Star’s achronical Setting from his prefent Place of 13° below the 
Horizon, or fo much more to the Weftward, than he will be at the 
Star’s achionical Setting: And therefore the Aeliacal is before the 
Time of the achronical Setting. 


Tre firtt Afechal, inthe former Queftion, determines the beliacal 
Rifirg and Setting at once, independent of the cofmical Rifing, and 
achronical Setting, which Method is repeated in cetermiaing the he- 
liacal Setiing, at once, as follows. 


Oblique Defeenfion of the bright Starin the Zag’, be- | a ah 


fore found, p. 246. at Setting, achronically « « og: 
Add gov Be s+ ew if eee id 3 oe S . 
Sum (rejecling 3609 R.A, of Mid-Heaven from y 
following) «© + 6 6 2 6 8 we ew 35.37 9 
Longitude of Mid~Heaven correfpondent fiom oy fol- 
i lowing (by Queft, 344) ie xa fees Tey lati cat ca a 37 39 «4 
Teridian Z correspondent (by Tab, p. 23, or 35 Queil. ‘ 28 
Ebene Mid-Heaven Ny covetnondent eae de : 
( pia, orgG Quell.) 2 2 2. 2 ew ew we i 4 5 9 
» Mid-Heaven Zenith [itle Zonlon . 5 0 ke ee 7 27 0 
{Angle of Eelipticund Horizon . 6 eg 8 ee ee St 53 55 


By PROPORTION, 


; Loparithurs 
;As Radius . 6 6 1 6 ew ew ww a 5 


10.U000000 
93841956 
9°5121035 


To Tang. Mil-Heaven Zenith Did. . 
So Cof, Merid. Angie cortelpondent . 73 


Afonomical QUESTIONS pradically anfwered. 


249 


. . Logarithms, 

And, AsCof. Mid-H. Zen, DiftlK . . 37 27 ©°0.] 0.1002428 

To Cof. Sun’s Zen, Dift. at 13° DepreRL 77 0 © 9-3§20880 
Supplement of Arcs muft be taken . , 103 0 0 

SoCofath Arc . «© © «© « © «© 1359 7 9-9869320 

ToCofine . 6 «8 + 2 2 2 @ 226 pers 

Supplement sth Arc . «4 2 « 6 ¢ ie 57 34 pabaenses 

Dif. between athand sth Arc... « or §8 27 Ecliptic Arc 

[requiied. 

: Place , Mh Mm f, Dr the and sth Arcs 
Mid-Heaven. § hf, ar H> WV) B,D, GS DIF. § for Weft Side Meri- 


{dian or Setting, 


Or to find the Arch of the Ecliptic below 


Mr to i the Horizon, intercepted lem 
swixt it and the Sun's Place. , 


To S. Sun's Depreffion « - 6 «© + 13 GO 0 
So Radius 2. 2 « +6 © © © 


To S, Ecliptic Arc de/eqw the Hevizcn 15 57 34 9-4392626 


To frd the Anc oF THE Ecxuirtic btzvecn the Meridian aud 
Horiziut ? 
AsS. Z of Ecliptic and Horizon ee 549557 55% cv.f 0.0871746 
To Cof. Zen. Dift. of Mid-Heaven, or? 

S. Alt. of Mid-Heaven « + . bi of a 
Sine goo 


Souyem. 
98997 57> 


So Radius .« « « | 7o-0000¢c0 


- 8 2 8 


ee ee 


AsS, Z of Horizon and Ecliptic «© §2953755%co.[ oc 71746 
9+3 520380 
Ta.caco0co 


dian and Horizon « . + + . 
Arc below the Horizon before found 15 57 34 


Sum, FEcliptic Arc betwixt the Merid. Sem Gedo 

and Sun, at the >’s befiaca/ Setting i OES O22 7s. OS OY tees 
Deduét fr. Long, Mid-Heaven, 
[adding 460". 


3739 4 fromy. 


Long. of Mid-flcaven » . 
bos a 


Remain, Long. Sun, at the Star’s Set- 
ting heliacally . « 6 2 5 « 


To S. Are of Ecliptic between Merl 2 96 © 53 | . 


To 2 103 + « « « « Deduét 300 0 9 
Sun’s Place 4 § 40 37 | 
Or Sun’s Place at achranical Setting, 2 aw 5 
before found, p. 236. 2. 2 » § fw 2¥ 30 91 
Arch of the Ee/ipric below the Ho- i 
rizon, at 13° Sun's Beart, f 15°57 34 Ly 
before achrenial Setting . . fub, . 


Sun's Place . . » © Remains ing 5 40 37 asd. fon 


Which Place anfiers to January 25, 1760, cohen the dead otae ia 
the ¥agle forsheliacally, in moft Phaces about the ASiLile of Ba slandy 
and will continue to fet beliacally, on chat Day, fr a Nander of Diwrs 
So that December 26 (the Vime of this Star's ichacally Rutina) 1s 
the Time of its firtt Appearance, inthe Morning, attr being hid 
under the Sun's Raya inthe Day Time ; which Star, tow that Time, 
continues to appear in the Morning, before Sans Rie 3 Ufo appears in 
the Evening, after Sun-fer, cll the 2th of SAawery iol owing, when 
it la@ appears in the Evening, fetting Aediaadly, Mi then comes avai 


‘Vo Tarp. Arc * : & : on : 

o Tange qth Arce 6 6 4 6 6 8 13-59 7 9-3962991 ‘Pinto the Sun’s Rays, as he further uivances to the Aatied, ttting 
me [| tebronicaly with him, on Felsnucy qth, and thee (ty belure him, 

penne RTE cane eane oer gemma nite oh nate Beri Ate ee ep a entmueueeniatnacten ananneeeter a epRNNeNRENiNpr nnn cee lee se patel ae 


250 Te ROYAL ASTRONOMER 
: 
Aftronomical QU ES TION S praétically anfwered. 


Sp PPP nary 


The Times of éeliacal Rifing and Setting of any other fixed Star, tp The chief Ule of the foregoing cofmieal, achronical, and be- 
may be determined by the foregoing genera? Method, which equally |} Haca/ Rifing and Setting of the Stars and Planets (otherwife called the 
ferves for finding the deliacal Rifing and Setting of the Planets, by || Poctical Rifing and Setting thereof by the Antients) is to direét us when 
oblerving the Sun’s Depreffions at thofe Times, as fe/lozes. 4) and where to look for them, to mike our Obfervations, —But a Pair 

of Mr. Sencx’sGrones, fold sy Mr. Martin, tm Fleetttrcet, London, 


Deg. oe a : according to bis late Improvements, will fatisfy us in thefe, and many 
Hh jean be feen| 11 Likewife Q@ may be Seen in the other ufeful Enquiries with mop Eafe and Expedition; where great 
U | at Rifing | 10 below Day. 8 was feen in the Day, Accuracy is uot required, Whieh Grones no Mffronomer ought to 
BS fer Setting | 31 the April 22, 1715. Pp may Le al- be without, as they will ferve to confirm th: Truth, or difcever an Error, 
Q fawben tke 5 Horizon, | fo seen intke Day. in bis Computations. 
& [Sun rs 10 
d 5 


OF THE MOON. 


TO find the Moon's right Afcenton at ker given Time of Southing, on any given Day, the right Afcen{fon of the Sun, in Time, at the precedivy 
Noon of that Day S:ing alfogioen ? 


RULE, The Time of the Moon’s Southing added to right Afcenfion of the Sun, in Time, at the Time of her Southing, will be then 
equal to the right Afcenfion of the Mid-heaven, or right Afcenfion of the Moon then upon the Meridian. 

Configuently, by Tranfpofiticn, If from right Afcenfion of the Moon, in Time, ona given Day you deduét the right Afcenfion of the Sun, in 
‘Time, (both at the Moon’s Southing) the Remainder will be the exaé Time of the Moon’s Southing, paft Noon, on that Day. 

(> Hence the Reafon of firft feeking the Mcca's eftimate Southing, by the common Methods of finding her true Southing. 


EXAMPLE. To find the Moon's right Afcenfion at the Time of ber Southing, O&ober 1, 1760? 


R.A.Q. 
rah gxm so$ f Moon fouths 1760 O&. % | 18h 38m pat Noon. 


1760 O&. 
12 35 37 pSun’sR. A. then ...+ 1] 32 34 48 from below, 


Noon ...2 


La Caille’s Eph. | Dif. 3 38 JMoon’sR.A. then? Sum | 7 32 48 =: 1080 32/ (by Tab. p. 28.) from Aries following. 
or R. A. Mid-heaven Rejecting 24 Hours, 
Now, As 24h : 3m 388 Incr. R, A. :: 18h 38m : 2m4gs +- 
Sun’sR. A. 08,1, Noon s2h 31 59 


Sun’s R. A, at Moon’s next Southing 18h 38mg 12 34 48, in Time. 
paft Noon. 


TO find the Moon's right Afcenfion at Noon, preceding the given Time of Moon's Southing ? 


) fouths. 
Sept. 30 | 17h 39m 
1760 Of. 1 | 18 38 As 24h : 62m 385 3: 184 38m ))"s Southing fince Noon to 48m 54s 
— To be deducted from R. A. Moon, ut Southing 7h y2 48 
Diurnal Diff R. A. p A ©. | Dif. som Saaammnnemameeeed 
Diurnal Dif.R. A. Sun... ++ 3° 38 fre above. ee Moon's R. A. 1760, Of, 1. Noon . . 64 23m ccs 
Diurnal Dif.R, A. Moon... By Tab, p. 28, inDepgrees. eee ee eee 95° 58 4st 


Lat. Decl. 
20 N, 4/|25°N.26'| Whence, by Rule, Queft, 28. p.a27. R.A. p 969 © 52 fre Aric 


Dif, — x 7 Error. 


62 38 
D's Pha, 
By La Caille’s Eph. 1760, OF, 1. | 5% oH 26" 


N. BR, The diurnal Difference of the right Afcenfion of the }) 3G from y2 to 12 is not exaGly the fame as the Difference of Y & © from Southing 
to next Southing, thereby caufing a fmall Error, computing by the Difference of Southing, as appears above, 


EQUATION 


_:ad NAVIGATOR, 


of the Ecliptic Right ASCENSION, 


UA s 
* othe Right ASCENSION with LATITUDE : 
Signs Sgns 
7 North ¥, ¥ ate 12 pees , B> ree I 2 
ae Late 9 south ~ m f,$6 738 Lat, North =, tH, £,$67 8 
tudel yo P43? [50 7 9° 3° 3° 5° 3° 
ee ee es ee ee ee —-_| 
~~ vpe tf o filo +rfo fo 7 }|]°o° + Po ?]|o 7 |o oF 
ysttj|o 2 rar,t 59} 247 [3 374)02 rir} i1s9}2 335 
33°23, tn} 159} 2471337 | 9237 rrp rsof2 335 
GFo 23] a 1] 159) 247/336} 0234 crt] 1 sofa ae 
gho2z;f rr fr 58) 248] 336] 023, 3 rr] x 58 4 2 332 
2{o 23 J x ro | 1 58} 2 48} 3 35 | 023 | x rt | 7 58 | 2 45 | 3 30 
Zs) 023] 1 20° 15712 46]3 34} 023} 10] 2 57} 2 328 
wloagtr of 155 ]2 4413 32) °92373 of t sofa 3 20 
2102371 9 fF 1 53) 324213 39} 922]7 1 OF 1 5345 2 3 23 
ogfo22fnr Sfx 51] 240} 328 fo2z2fr Sfx sz} 2 3 20 
z7]o22]/ 14 6f 1 sof 237} 325Jf oer} 1 G42 50 2 3.15 
SM) oatt 1 sp t49]2 35 [3 22} oz22fr gafraz]2 3:10 
3,020] 1 3/147 )2 3173 x8 Jozrtr gfx 4g} 2 3.5 
GJosofr 21144 )/2 28) 313 |]o2z0f1r 2] 1 gz] 2 2 sy 
g}O20f 1 sf r4gzt 22443 g]o19fosg] x 38] 2 2 3h 
32/9 19 | © 53] 1 38 [2 19 | 3 3 © 19 fo 571 ¥ 34 | 2 TO] 2 45 
isfo x8 fo 55] r 93 {2413/2 56} O19 | o 55] x 31] 2 2 39 
r8}o0 17} O55] 1 30,2 Bl2a4gSfor8to 52} 1 27 {2 2 31 
21}Jorz}Postrt 126]2 21239 forz}oag] rar] 1 2 22 
2g)o 16 [ows | r2r] rt 55 | 2 29 wWjoagtrizgit 2 13 
27}9 15 }O4s ft 16} 148] 220] 07s 0 44] raz] 4 2 4 
ig Ot |oat TIo}.3 gO] 210/014 fo4grf31 7] 1 155 
33°13 F939 0 SEr3t) 1 sof orz to 3zfo ss} 4 14s 
6} omfo 5 O58] 122) 145 forrfo33]0 49] 1 I 34 
$79 10 ]0 3907 0 52} ft 14] 1 36 fo 10} 030 fo 42] 1 I 23 
t2]o S:'fo26}o4g] 4 3) 3124 4$ 0 g | 0 26 Oo 35} 0 584 1 
sho 7} O22 40 38 fos5¢4]r3irfo 7] oar O3grfo4gg]t31 o 
lo Glo] o30fo43]/058fo 6Jo 17 {O° 221040] 0 49 
ZO 470131923 [033] 044 f° 5s foi1z}o15] 0 © 37 
24,0 370 9} O15 1023 /03rfo0 3g]0 g9f/0 gfo2zo0fo2 
27,0 rho 4afo 7lorrloiwfo +lo 41° 4] 0 ° 33 
395 O Of SO Of 0 Of 0 of0 of o ofo of o clo °o 0 
of +t | rf} +il+tfrrt—-f—r-pe-r 
Lon-|_¥° 3° s° 5° 9° r° 3° 5° 7° 9° 
gi- Signs vr ok Signs 
i 9 10 13 


South bf, ov, X, 
North oF, 9, ™, 3.4 = 


The following praitical Rules, 
Imiratrion of the Shortnefs 


in finding the JDarallatic Augie, 


Lat, § North bP, i, 3€,729 10 11 
“eSouth oF, 2, 93 4 5 


Sigs. 
fg ag North rY, %, IF e Le 2am 
Construction, For Lat, South ¢ Long. ee m. rears 7 8.§ Eq. 


South VE, tr, Qe TO. r¥. a 

Or Lat. Noth ¢ Long. ek LD ip, Bo. te 
. PROPORTION, Legarithms, 
tha Radius soe . . ° ’ . S. geo 10, c00caco 
To Cof, Z.of Eclip. and Meridian (Wandsx) 2. . , 66°3 V’ 304 9+66026 36 
So Tan, Lac, . . . e 9 9 Oo 9: 1997325) 
To Tan, Dif, R. Ag required ‘ > . 3° 367 36” “8.799076 

8? ? Sigs. Sigs. 
r Lats $ Lon, V8 1 Qo.r2[4- e N VE AO XZ gw tovrtf—~ 
or NS - Sam E §$6.7.8 iy. OF! ats Ss Lon, aig “a qe 5fhy 
As Radius < * . ‘ . S. 90° 

To Col, Z of Nelip. and Meridian (Wand) . 4. 060317 304 i GHUAGsE 
So 8. Latitude ‘ . : * ° . . yg 0 '°@ gs jonas 
To &, Dif, R, Aw required . . ‘ 3 34 22 | si5nq ets 


Example, To find the Right Afenf'on ¢ Paap saya hls . 
rs cae x cee mo rig Tfcnfon and Declimation anjwerabl: to Longitude 1 5° 38%, 
Ecliptic RA, (hy dah p. 246999 9% 15? 


Felip. Decl. (Ay Tad, pr, 
& Lat. an hom cee 


2.4) 21916/ 32/N, 


JEqg. of R.A, to Lon, 14 9 (Equacted Lats by next ‘Tab, 444033 
R.A, required re mee G4 27 1s Deslination requibed . 6 4z ON, 


& ka 


and Ufefulnefs of the 


251 

EQUATION to be fubtineted fr, the Dat. of a Planet: 
for the Eeva tion of the Ecliptic Declin. to the De- 
clin, with that Pianet'sLatitrunr, 


N. yy tte? it 
Lat. Sb, 8, 123, Ls ™ i Eq. 
yo eo 3° 4° 5° 6° Longi- 
= asm = — ft. 
TR osteo an 7 7 ? 7 ° 
5 10 15 20 25 30 30 
5 19 15 20 25 3° af 
5 10 1S 20 25 30 a 
5 10 1S 20 25 29 21 
5 10 15 19 24 29 18 
5 10 14 Ig ab 28 15 
5 9 14 rd 23 27 12 
4 9 It 18 22 26 9 
4 8 13 W7 ar 25 6 
4 8 13 i7 20 24 3 
4 S 12 16 19 23°F MH ML 
4 8 wr 15 18 22 27 
4 7 10 Ty 17 21 ae 
3 6 9 13 16 20 ar 
4 6 9 12 1S 18 18 
3 6 $8 [oat Th V7 35 
3 5 7 10 13 16 I2 
3 5 6 9 12 Wh 9 
2 4 6 8 bre) 13 6 
2 4 5 v4 9 US ey Pee Dae 
2 3 4 6 7 9 [wR 
2 a 3 5 6 8 27 
2 2 3 + 5 6 a4 
x 2 2 3 4 5 ie 
I I 2 2 3 4 18 
I I I z 2 3 v5 
I I 7 I I a is 
° ° ° ° fo) I () 
° ° ° ° ° ° 6 
° ° ° c ° ° 3 
° ° ° 2 a ° ee Ee 
1° 20 | 3° 50 (nd Leng. 
i geen er ae t 
Lat. N. =, M1, 4> Lys on xe Eq. 


trom whence the @boue Cequationys are aceduced, are in 


Mean of Murhanvs Meruop 


rf} 

£9. 
Leearitha:s, 

190, COCOCES 


N. GH, Qs uj 
Conft. For Lat. te Ah fa oe on a } +} 
PROPORTION. 
AsRadw 2. eg ee (CS; 90° 
To S. Z of Eclip, and Meri- t bheagt wo 
dian (and BM) . 4 2 ore 
SoS,hste 2 6 6 6 « 6 6 0 OO {| 9-0192346 


99607801 


© 30 7 | 8.9837 140 
6 0 0 
29°53" 

S. UV. 8, Ts os UE 


x 
Ae 


ToS, Diflerence Declin, req. 


For Lat. 


NSN Pol, 9 TE Me. 
AsRade 6 ee we Se gn? (F.C OCW 
Vo S$ Peli Me- 
Lo S, Z of Fclip, and Me pacage’ sol geg62g8or 


ride (Ward a) 2, 


t 
So Tan. of Lat. 6. ?) | GOs tho. 
To Tang Tif, Deatren 6. ge ny | 
0 oO 4 
24! i 
Ex. Tr find the Dols conde tte bet Ba 


VW, ard Late 20 327 No + 
Ecliptic Declination ra%yi’ 4 8. by Tabs Pe 23. 
— 4/fvomthe Lat. 20 | no gf Mm bate equated, 
2°434'N, . f= Fas i by ‘dthe above. 
Remaip ayo og S, Destination reg@, 
AO ACA “OR eager oe 


A 


262 fe ROYAL ASTRONOMER 


A TABLE of ness Loncirupe and RiGh?T ASCENSION of the Mip-HeaveN, with the near Longiiude of the NoNAGESIMAL or gc 
Decree of the Ectrrtic from the Horizon, correfpondent. For Latitude LONDON, 51° 32’ 
Longitude Ir Longitude rs] ongitude SL Longitude Ty Longitude 
Non, Deg. 4 RA, Non. Deg-f “RA, Non. Deg.| ~R, 4, | Non. Deg-|"R> A. | Non. Deg, 
S5- | Mid-Hea.f - + | Mid-Hea. Sue 


B+ |Mid-Hea. i. | Mid-Hea. 

° sola E awa ry ay (Se -) ST a | To ro) o 
fo) fe) 16%31 | 57 48 71122 g° om oO 122 220538 152 135030 
1 o 17, It 58) 51 8 6 gt o 47 123 24 4% 153 14% 9 
2] 3 17 31] 59 54 | 8 50 92 I 33 124 | 24 5 154 = | 14 49 
3 2 18 31x | 60 57 9 34 93 2 19 125 24 48 155 15 29 
4 3 rg 12 | 62 oO [| xo 18 94. 3 OCS 126 25 32 156 16 9g 
§ 4 19 §2 | 63 3] It 3 95 3 5% 127 26 16 157 W216 48 
6 5 20 32 | 63 6 J ir 47 96 4 37 128 26 53 158 17 28 
7 6 21 13 | 65 xo [312 31 97 5 23 129 27 «41 159 iw 8 
8 7 21 24 | 66 33 | 13° «16 98 6 9g 130 28 22 160 1S 47 
9 8 22 25 | 67 47 | 14 1 99 6 55 138 2906 161 9 237 
10 9 23 36 | 68 3x8 | 14 46 100 7 40 132 29 47 162 20 6 
be 4 23 57 | 69 45 | x5 32 102 8 26 133 ofl zo 162 20 46 
12 24 3 yo 29 | 16 16 103 9 12 134 r 33 163 21 26 
13 25 19 | 71 34 [37 2 To4. 9 57 135 Iss 164 a2 4 
14 26000 2 38 | 317 46 105 WO 43 136 2 36 165 22 45 
IS 26 42 173 43 18 32 106 Ir 23 137 3.38 | 166 230 24 
16 27 24 174 47 $19 17 1c7 I20 Yq 138 4.0 167 244 
17 28 6/75 52 [20 4 108 12 59 139 4 41 168 a4. 43 
18 28 47 [76 57 | 20 49 109 13045 140 5 22 189 25 23 
19 29 309 |78 2 {21 33 130 14 390 War 6 4 170 26002 
20 om33 | 79 #7 | 22 20 WT 15 I4 342 6 45 vr 26 41 
24 o 55 | 80 312 | 23 «6 112 15 59 143 7 26 172 27 23 
22 1 37 | 81 17 $23 0 51 113 T6 44 144 8 6 173 28 1 
23 2 20 | 82 22 | 24 37 114, 17 29 4g 8 47 174. 28 49 
2g 3 2183 28 J 25 23, m5 18 14 146 9 28 174 29 «20 
18 68 147 10) 8 175 29 §0 

19 42 143 10 48 176 OMmk39 

. 20 26 149 rr 29 177 xr 49 
21 10 150 2 9 178 2 0 

2 54 35t 12 50 179 2 30 

22 338 1§2 3330 180 319 

= Longitucd: [75 a Longituct [ 7} a Longitude Longitud = Longitud —t_. Longitud 
Ser. RA, Onsite. aks Ong luce vA. songitud gitude itude A. natude 
Toone ate Non. Deg. ae: Non, Deg tis Noa. Deg. Non. Deg. Non, Deg, aS: Nou, Deg, 
Q 180 32 208 332 6X5 
1 afr 3°59 209 333 5058 
z 182 4 40 210 334 6 23 
3 183 5 20 211 335 9 te 
4 184. 6 2 212 336 8 6 
5 185 6 45 213 337 Soa 
6 180 7 24% 214 338 9 35 
7 156 8s 21g 379 JO 22 
8 189 8 46 216 340 67 
9 838 9 20 217 Bar mr S3 
10 pam) Io 10 218 342 yz 

342 13° 2 

B43 Ih ' 

344 Pest 

345 ay SS 

246 1017 

3+7 Via 

348 17 4th 

319 ase og0 

350° 9 #9 

kaos my 530 

mere’ 2 24 

353 De a) 

ase | 3x 58 

354 2 3F 

365] 2a 

"356 f 23 59 

57 oak 3 

4538 2g 

349 | 26 o 
qo 26 aa, 
eas 


ime, whofe Alutud 
{ the Ecliptic, at 


Mebiert Comte aa 
aE ater enemies at Ab 


WH, Vhe Nonageimal or go Degree o 


3 
6 
< 
< 
e 
c 
tr 
_ 
ca 
~ 
ia 
7 
v 
= 
= 
tom 
< 
= 
c 
= 
& 
N 
a 
Tv 
=A 
é 
6 
co 
- 
a 
2 
G 
= 
= 
% 
2 
= 
c 


‘and NAVIGATOR, a5 


A TABLE for determining the scar Time, in any Day, when the SUN, MOON, a PLANET, or » 1s in the 


Ecliptic. For Latitude London. 
Argument. SUN’s Place at Noon, or Planct'’s Longitude at Seuthine: 


aera 
ER Ser ee | Pee Oe mE... 25 8 33 er 
5 Point of ] R.A, Point of |] R. A. Point of Point of ) R. R. ew Point of} R.A. 
Bae ae a Aetiont ixTime, || Afeendant} in ‘Time. Aicendant] in ‘Time, Afcendant] in Time . 
oT aa o 1 hom o 7 Ih m of o 1 hom oF Th 7 
: ae — 
6 I 1 2 722 3 51 Of 0 222%38 8 9 137]30 “10 3 
° 26a542 | e : phe ; a 8 6] 3 55 o 47 2322] 8 33114 “9 |10 a 
1 | ss 2] 0 7 17 5t 4 1 59 8 50} 4 0 I 33 124 5] 8 317 || 34 49] 10 36 
3 | 28 42) 0 11 wo 3rf 2 3 9 341 4 4 2 439 24 48 J 8 ar |l ag sg] 10 20 
; 29 2x o 1s 19 12 2 7 1o 18 4 8 3.5 25 32 8 25 16 9] 10 24 
‘ ae ° 28 19 $2 2 41 I 3 4 12 [fh 3) gr | 26 16 8 29 16 a8 | 10 as 
6 Q 40 o 22 |] 20 32 ae 7 II 47 4 16 4 “57 2 
7 I 20 o 26 2% 13 2 39 12 3k 4 21 3 23 
8 2 0 o 29 2E Sq. 2 22 13° «16 4 25 9 
9 2 394 9 33 22 254] 2 26 4° 3] 4 29 55 
10 3 19 | 0 37 23. 16 | 2 30 14 46} 4 33 ff _ 7 40° 7 
rv 3 594 9 49 [| 23 57] = 34 I} a5 31] 4 38 8 26 om3e : 54 ff ey 4 | 10° Ge 
2 4 33 oO 44 24. 38 2 38 x6 16 4 42 9 12 113 58 tr a5 fro gy 
15 5 37 9 43 ff 25 xo | 2 42 fl 17 rf 4 46 9 57 55} 9 2 ]f22 s]10 6&7 
2 B57, Oo 51 26 40 2 46 17 46 4G 51 19 43 2 36 9 «66 o2.-¢s] ig 1 
15 6 36 ° 55 26 42 2 50 18 a | BS 280 3 18 | 9 10 [23 34 | 27 5 
P73 5 ° ere 24 2 Sh 19 47 5.0 1 Ty 408 9 1a jean cant ap oo ae 9 
7 5 33 x ° 6} 2 58 ff 20 4] 5 4 Iz 59 4 4t} 9 aS flea ag} aa a2 
18 8 35 r 6 28 47 3 2 20 49 5 8 13°45 5 2 g 21 25 23434 36 
r 9 14 ro40 3° 3 6 20 35 5 12 14 39 6 4 9 261 26 afar 209 
20 9 s4 ft r4 onr3 | 310 ff} 22 20 f 5 36 ff rs rg 6 45} 9 30 {1 26 ar]tar a 
14, 26 9 34 27 22 rr 2 
1418 ° 3 314 23. ~«6 5 2t I§ 59 7 9 34 7 ; 
a X21 2 3. «38 23 5x {f 5 25 36 44. 38 «66 9 33 }1 28 afar 33 
Io25 20 3 22 24. 37 § 29 17 29 8 47 9 41 28 4of 42 34 
r29 2] 3 26 |] 25 23] 5 34 ff 38 34 9 234 9 43 [29 2o] sr 33 
T 33 3 46 439 26 9 5 38 iS 58 ae p1o 8 9 49 |] 20 sol rs 42 


oe) 


6s 7 : ae ene 
R.A. Pointof] R.A. Point of | R.A. Point of | R. A. Point of RA. Point of J RAL 
in Time. |Afcendan'}in‘Fime, |] Afcendant! in ‘Time. [| Afcendant] in Time. Afcendani} in Time. |] Afcendant jn Time. 
m | °° @ Th ov h mite h om{f oe 7 a ov hone 
° 3h: a 0 J asf 1 27bf1o | 1s 51 oy of 18 0 2llso f 20 g 49545 f az 8 
a Fa 12 4 ne : 3 28 37 | 315 55 2 37; 33 gt} 4 34] 20 a5} 5 35] 22 ra 
2 4 gop 7 26 56 | 33 6 23] 22 16 
3 5 2 2 4 27 47 | t4. 7 2 {22 20 
4 6 af 1z2 13 | 2B 39 fo 1g : o}]ar2 24 
5 6 aS fiz 18 2 ar yo _ 3 48 2227 | 
SE 7 2 12 22 Chya4 f 14 9 35 | 22. 38 
7 8 12 26 T 19 f 34 To 22 [az 35 
s 8 46! 312 29 2 az q ig i 7/22 39 
9 9 25] 12 33 3 IO fF 14 te 54] ze 2 
To | YO ref rn 37 4 6] 4 12 37 f 22 46 
Jn j 10 12 40 5 5 If 36 13 23 22 50 
We Prt ag pie 44 if OG orf 38° Hho fae sg 
33 V2 IS fiz 48 i 7 ofr g2 | fh ost fas 3) 
14 J20 50 7 iz gr } 8 of 4 46 ws ]o23 1 
Li a Di ce | UY i 
. 6 


40 2¢ 6 ty 2 27 m9 as 4 30 fey = wo 
en a an On 
Conprittona. Vie above ‘Table contains the right Alcenfians, in ‘Time, of the Mad-Heaven, corelpondeat to the lever al ftieendent Point 
the Ecliptie at the Gorivon, and the right Afcention of the Mul-Heave ny in Deyeusy at Noon, or Southing. 


Te ROYAL ASTRONOMER 


254 
EL CaaS NICE AEE TSC atta 
_and - STARS, will 


JRULES and EXAMPLES for finding when the SUN, MOON, PLANETS, 
: on be in the Nonagefimal DEGREE, 


a re A Spt esse, 


And, therefore, the Difference of right Afcenfion, in Time, correfpondent to the right Afcenfion of the Mid-Heaven to the Afcendant at 


Noon, or Southing, of the Sun, Moon, Planet or Star, and the right Afcenfion of the Mid~Heaven, correfpondent to the Afcerdane of the 
» or Southing, whenthe Sun, Moon, Planet, or Star, will be in the Nonagefimal Degree, or 


Nonagefimal Degrcé, will be the Time from Noon, 
highelt Point of the Ecliptic, regtired. 


EXAMPLE I. Required the Time when the Sun will be in the Nonagefimal Degresy July 15, 1764? 


RULE. Take out the right Afcenfion in Time to the Sun’s Place at Noon, or Place of the Moon, Planet, or Star, at Southings Then add 3 Sign: 
to the Sun's Place at Noon, or to the Moon's Planet, or Star’s Place at Southing, (taken alfo forthe Place of the Nonagcfimal Degree) and tyr 
Sum will be the Point of the Ecliptic, or Afcendant at the Horizon of London, (fuppofing io Change of Place from Noon, or Southing, to the Nona- 
geimal Degree) corrclpondent to which Afcendant take out the righe Afcenfion of she Midelleaven, in Time, and place it under the former right 
Aeenfian of the Mid-Heaven, at Noon, or Southing, and the Difference will be the Time of the Nonagefimal Degeée, paft or before Noon for the § 
or paid or before Soxtoing for the Planets, required, If cwohich Time be added toor fubtraSed from the Time of Scuthing of the Planets, according as it 


ts éofirs or after Southing, you will bave the Time of their being in the Nonagefimal Degree, refpeGively, required. 


tM, 


Sun’s Place at Noon oS 23° 18/ 41” Right Afcenfion Mid-Heaven correfpondent 75 4o™ 4o8 
Add 35 9 OF 0 


The Afcendant to the Nonagefimal Deg. ( te 23. «18 gr R.A. Mid-Heaven correfpondt. by the Zasfe 3 12 44 
having nearly the Sun's Place at eee rn 
Noon, at that Time. Dif. R. Afcenfion or Time, pa? Noon, when the Sun 

is in the go Deg. or higheft Point of LEcliptic, et 32m 4s 


that Day. 


NV. B, When the right Afcenfion of Mid-Heaven at Noon, or Southing in Time, is /efs than the right Afcenfion of Mid-Heaven to the 
Afcendant of the Nonagefimal Degree, then the Difference of right Afcenfions, or Time of Nonagefimal Degree is patt Noon, or Southing; 
but if the right Afcenfion of the Mid-Heaven, at Noon, or Southing, in Time, is more than the right Afcenfion of Mid-Heaven co th: 
Afcendant of the Nonagefimal Degree, then the Difference of right Afcenfions or Time of Nonagefimal Degree is before Noon, or Southing, 


EXAMPLE Il. To jind the Time of the Sun being in the Nonagefimal Degree, 17th of April, 1764 ? 


Sun’s Place at Noon yf 27° 54’ ro” «6 t @ © @ + e@ «6 Right Afcenfion Mid-Heaven correfpondent th 43m 789 


Add 2. . 3% 0 ©@ 0 


The Afcendant to the Place of Yon ay 54 19 «© «© « « Right Afcenfion Mid-Heaven correfpondent, by the Table o 6 23 
the Nonag. Degree having fae nae 

Dif. R. Afcenfions, or Time before Noon, when the Sunisin the go Deg. = x 37 15 

12 ° Q 


nearly the fame Place with 
the Sun at Noon 2.0.4 


ee 


Viz. Hour before Noon . . 10 22 45 


N.B,. You my always dedudt the R. A. of Mid-Heaven Or Time paft former Noon . . « «© ¢ 22 2% 15 
at Noon, from the R.A. of Mid-Heaven to the Af- by deducting the Right Afcenfion Mid- 
cendant, to the Nonag. Deg. for the Time paft the Heaven at Noon, fr. R. A. to Mid-H. of 
prefent or former Day’s Noon. Afcend. of the Nonag. Deg. firft adding 
24 Hours, 


EXAMPLE II. To find she Time when the Moon will be in the Nonagefimal Degree, January 23, 1763? 


Moon's Place at Noon VP 159 24h 5g ww ew ew ee we 6 R.A. Mid-Heaven correfpondent rh 6™ 468 
Add 35 0 o 
24 * . . . 2 R.A. Mid-Ifeaven correfpondent 13 25 «43 


Dif. R, A cenfions or Time before the Moon fouths when fhe isin the Nonagef. Deg. —— 40 53 
Moon fouths Yan. 233-1763, Noon . . m2 0 9° 


The Afcendant to the Place of Nonag. JY o 15 
Deg. being fuppofed the fame then 
with the Moon's Place, 


N.B. The Change of the Adoon’s Place byfore or after ber Southing to the 
Nonagrf, Degree foould be allowed for, when confiderable. Moon in the Nonagefimal Degree, required. 4 119 
: Foyenuone 


EXAMPLE 


gid WA'VIGATOROS 9 ig 


RU L ES and EXAMPLES for finding when the SUN, MOON, PLANETS, or STARS, will 
- be in the Nonagefimal DEGREE. 


Ba aR a 


EXAMPLE IV, To find the Time when the Moon will be in the NonageGmal Degree, November 19, 1763? 


Moon's Place at Noon ¥ 13% 237 6 + «© + « « R.A. Mid-Heaven, correfpondent 2h q4m 
Add 35 0 oO 


The Afcendant to the Place oftheNo-} 614 13 23 + — « « » « R.A, Mid-Heaven correfpondent o ar 
nag. Deg. fuppofed the fame with tenner 
the Moon’s Place at Noon. Dif. R. Afcenfions, or Time before Moon fouths 

when fhe is in Nonag. 

But the Moon not being inthe fame Place, Say, As24h :120° 7/ Moon fouths Nov. 19, 1763, London >. 11 22 P, M. 
Moon's diur. Mot. :: 2h 4m eftimate Time at Nonag, Deg. eens aerate 
before Southing : 1° 2/ Change of Moon’s Place lefs than Moon in the Nonag. Degree, required , . 9 19 Night. 
at Southing. 


Hence, the Afcendant then will be §% 4° 13/ 23” 
—1 2 ~=0 


a. oes 3 


SU3 1 23 «© & «© § » & R.A. Mid-Heaven correfpondent —+ 37m 


Time before Moon fouths when the is in Nonagef. 2 7 
Moon in the Nonagefimal Deg. 9 15 Nizhte 
more nearly, 


EXAMPLE V. To find the Time when Mars will be in the Nonagefimal Degree, September 28, 1762 ? 


Place gi at Noon f 23° 32 . « . 6 & «© of R.A, Mid-Heavyen correfpondent 16h 48m} 
Add 38 0 00 

The Afcendant to the Place of Nonag. Deg. 2? 3€ 13032 6 © @ o 6 6 6 & R, A. Mid-Heaven correfpondent 17 32% 
being the fame then fuppofed with Pl. g. : et es 
Dif. R. Afcenfions, or Time paft Southing, when 3 is in the Nonagef. Degree » 4 0 43 2 

Add, g fouths Sepr.28, 1762, London 4. 3 P.M. 
%, "ft in Nonagefimal Deg. P.M, 5 ark 
[required, 


lee Same Method ferves for finding the Time when any Star is in the Nonagefimal Degree; the Soregoing Examples being fuficient for 
a ApeSea 


Here follow 


Sexagefimal Tables: 


Proportioning the — 


Difference of EQUATIONS 


At SIGH TT. 


266 The 


A SEXAGESIMAL TA 


or ptapartioning the 


‘and Seconds by Seconds produce Fourths, in “ and iv. 


yg SE ba iv wm wil iy 
TF a “ar “ “ al “Wi 
x! ‘ “ “a oa 
—" 
, x 5 6 
I o tlo alo 34/0 4]°o g§]o 6 
2 o 2fo ato Gfo B8]o 10} o 12 
3 o 3f0o 640 gjo1zJo rs fo 18 
4 [eo g]o 8]o 12 [0 16] 0 20] 0 24 
5 o g | or} o 15] 0 20] © 25 | © 30 
~e 0 6}012fo18] 024] 0 30} © 36 
9 o 7{eipfo2rlo28}]o 35} °o 42 
8 o $8] 016] o 24] 0 32] 0 40] o 48 
9 }° gf ow fo 2710 3610 45) 0 54 
To o 10 Oo ZO ao 30 Oo 40 eo 5° r @ 
uW o4irfo22fo 33104410 55] 1 6 
12 ao 12$024]/0 36] 048] 1 Of 1 32 
13, [0 13 | 026] 039] 05241 541 38 
a4 o 1% | o28 { o gz [oo 56) 1 10} 1 24 
15 O15 o 49 Q 45 i ° Ts 1 30 
16 |osh fo 3zjpo4gs{s 4] tr 20} 1 36 
17 oi7}o3¢]os51f xr S}t 25) 1 42 
15 oi] o36]o 54} 1 12} r 304 2 48 
19 019} Oo 38}o 47} 136] 1 35) 1 54 
20 Oo 20 oO 40 1 ° 1 20 I 4c 2 0 
el ° o4azfr gf req], ur 45]2 6 
22 ° ora jr GO] 1 24x 50] 2 32 
23 ° o4G] x of 1524 1 554 2 18 
24 | 0 ogS8 fr 3yz2f156)2 of 22 
25 jo o5ofr ig} 34 2 §} 2 30 
26 Jo o 52 )1 18} 1 44 $2 ro] 2 36 
27 fo) O 5g fr 2r}r gs} 215 | 2 42 
238 ° o 5642 24) 1 52} 2 20} 2 4S 
z9 Jo o 58 f raz] rt 564225] 2 54 
je yo 1 of 1730/2 of 239] 3 0, 
31 ogrf ry 2t43z;2 472 3573 6 
32 |o3z tr 4413672 84240] 3 12 
33 |o 33] 2 Of « 39 [2 1242454 3 38 
34 Joga] 1 Sfx gz] 2 16f2 so} 3 24 
35 4.9 35. 345 | 4 20 § 2 55} 3 30, 
30 ° 36 248 )2 2413 of 3 36 
37 © 37 51} 22343 § | 3 42 
38 Jo 38 154] 2 32 $3 107 3 48 
39 J Oo ie ros7}2 36439513 54 
40 ° 2 of 240]320]4 o 
41 Ore 2 93/24413 2544 © 
42 Te 2 G] 2483 4)3 30/4 12 
43 2 9f2 5213 3544 38 
44 21212 50673 49] 4 24 
ae) = = 7513 CF 3 45 4 4 20 
a0 1532/2 9813 443 so] 4 36 
47 Bogebaf 3.8 3 843 55] 4 42 
8 & £39) 2 24/3 12 $4 Of 4 48 
+9 3981227131674 § 14 54 
Bi PL We Sod Re id cel LON 
sa Post fi yge | 233] 3 24h4 15] 5 6 
52 oO be 144) 2 30432814 20] 5 32 
53 J 52} 146} % 39) 3 324 4 257) 5 28 
o4 os) i 4h P22 qe] 3 36d 4 aod 5 2g 
Rais Ser Reed OX Cie om Boek Wo 
5G o 66] 3 527245 134414 40] 5 36 
s7 fo 67 ft 54) 2 5973 48 4 4 454 4 42 
ren o si fa 50] §4 13 5214 40] 5 48 
so fo soft s8] 2 5713 56) 4 55) 5 54 
60 r of 2 0 3 Glg ol g a bo 


9 o find vee prep til Sexage imal, « carrefpendent yo the DS ifjerence cof Argument 5h! 37% 
For eas soz gal 36” 


By Table ss 14! 14” 


by 54% 37” 


Produdl, the proportional Sexapef. aeqd. 12! 66” 28" giv, 


a VLE. 
fd 
eR Ta Ere ay 


FFERENCE of 
Vt iv Ma iv it iv 
it eae ee 
aw Pode, ae 
7 8 9 

Oo 7 o.8 °o 

Oo 14 orm fo 8 
0221 024 [| o 27 
o 28 © 32 |] o 36 
© 35 | 0 40 | 045 
Oo 42 o 43 o $4 
° 49 ° 56 3 3 
°o 56 ro4 112 
I 3 riz}; 1 21 
1 10 120 4 I 30 
237 128 | 1 39 
Io24 x 36 1 48 
¥3r | 144 | a 57 
138 I52 ft 2 6 
145 2-:o+4?2 is 
152 }2 S | 2 24 
159 2 16 2 33 
2 6 2 24. 2 42 
213 232 | 2 51 
2 20 2 40 3.09 
2 2; 248 3.9 
234 | 2 56 | 3 18 
2 41 3 4 |.3 27 
2 48 3.32 | 3 38 
2 55 3.20 | 3°45 
3 2 4 328 3-54 
3.91336} 4 3 
3.16 344 1 4 12 
3°23 3 5% | 4 21 
3.39 | 4 2 | 4 30 
337 | 4 8 | 4 39 
Zak | 478 | 4 48 
3 55 424 1 4 57 
358 | 43245 6 
45 | 440 1 5 15 
412 4 448 | 5 24 
449 | 456] 5 33 
426) 5 4] 5 42 
4 33 5 121 5 5! 
4 go 5 20 6 oa 
+47 | 528] 6 9 
4 54 [5 36 | 6 18 
5 I 5 44 v 27 
5 8 § 52 6 36 
595 5 0 645 
5 22 6 S46 54 
5 29 61647 3 
5 38 62417 12 
543} 632] 7 28 
§ 39 6 490 7 39° 
557 | 48 | 7 39 
oO 4 6 56 | 7 48 
61) 7 447 57 
61k 71248 6 
695 720 | 8 15 
6 32 728 3 24 
639 1 7 30] 8 33 
646 7 44 8 a2 
654] 75° £8 53 
we Ut R o fg oa. 


ROYAL ASTRONOMER 


Being 


a iv Mo iy 
a” “i “ “it 
ST TT 
to 1 
° 10 oll 
o 20 © 22 
o 3° © 33 
& 40 © 44 
© 50 ° 55 
ro 1 6 
1 10 117 
1 20 128 
1 30 1 39 
140 I 50 
I 59° 2 I 
2 0 2 32 2 
2 10 & 23 2 
2 20 2 34 2 
2 30 2 45- 3.0 
2 40 2 56 3.32 
2 50 3 7 3 24 
3 04; 338 3 39 
310 3 29 3 48 
320 3 ae 4° 
3 3° 3°58 4 12 
34° + 2 4 24 
350] 413] 4 39 
4 0 4 2. 4. 48 
4 10 | 4 35 59° 
4 20 4 46 5 12 
4 3° 4 57 5 34 
440] 5 8} 5 36 
4501 539] 5 48 
5 9° 5 3° 6.0 
5 10 5 41 6 12 
5 20 5 52 6 24 
5 30 o 3 6 36 
5 40 6 14 6 48 
5 50 6 25 7:0 
6 0 6 36 7 12 
6310 | 6 47 7 24 
6 20 6 58 7 36 
639] 7 9 7 48 
6 40 7 20 8 oO 
~~ 50 7 3% 8 12 
7 0 7 42 8 24 
710 | 7534 & 30 
7 20 Bo4 S$ 43 
7.32 | 8 45 9 
7.49 3 26 Q 12 
750 | S g 2 
8 0 8 g 36 
8 10 8 9 48 
3 20 9 10 0 
3 30, 9 To le 
8 4o 9 1O 24. 
8 50 9 10 36 
9 0 9g. 4 10-45 
9 Io es ace) 
g 20 "Yr ae 
9 3° IT 24 
g 40 11 36 
9 5° regs 
a o Jn 4) 


“a 


Ir q2 the & by 
8 38 
Boy we but a", 
56 1 


> and Hiff, of Equation qe aye 
Oop Mt may be here obfferdredl th. if e 


iv Ba is of fnriall Falue ; for 6 Go" ty Go" 


UATIO® Peapugr .of dexagelimais, 
N. B. Minutes xd by Minutes produce Seconds in’ and“; Minutes by Seconds, or Seconds by Minutes, produce Thirds, in “and”. 


2 
2 2 45 
2 4. 9. 
3 335 
3 3 338 
3 3 5451 
323] 344] 4 © 
342] 3 53 7 435 
3 544 4 12 4 3) 
4 7) 426] 445 
ces ee Oe 
433] 4 5t 5 3 
440) 5 S45 30 
459] 5 22 5 45 
5 12 5 36 6 0 
525} 5 $0 }_ 6 15) 
5358) 6 4 6 30 
5 srt 6 18 6 45 
6 af 6 32 70 
6 17 | 6 46 715 
6 30 7 oO 7 30 
643| 734 | 745 | 
6 56} 7 28 8 
7 9) 7424] 8 
7224 7 56 8 
7.35| 810 | 84 
748 | 8 24] 9 
8 rf 8 33 9 
8 ra} 8 52 9 
B 2 9 6 94 
8 40 | 9 20 | Io 
[2 33) 9°34 [tea 
9 6 9 43 ] 10 
g Ig] 10 2 | 16 45 
1216 f at 
19 30 F IT TS 
4 four 
yo gS | in 45 
2 17 
ir 26 ra 15 
rr qo 23°) 
11 54 12045 
3113 
22 4 13°35 
36 53°38 
go Pr 4s 
13° 4. 14 
1418 | Wb 
13032 7 0 
13 pO J td 


or 7 by 13%) may 


eT ad 
SEXAG ESI AL 


ana NAVIGATOR, 257 


(continued) for proportioning the DIFFERENCE of EQUATIONS at Si 
Sexagefimals divided by 60. 


MW igg Ww jy | iy 


SEXAGESIMAL TA 


bn 
° 
le} 
v 
w& 
te) 


1 o1rfo ec I19f 0 © 21 ° 
2 ° 44] 0 © 33 F o 40] 0 42 4 0 44 ° © 50 ° 
3 Oo 5r1fto °o 57] i 1 gy 41 6 I 115 1 
4 1 8] r 116] 1 20] 1 24] x 28 1 I 40 I 
5 125] 1354 340] 1454 1 50 I 2 6 2 
6 1424 I5¢f2 2 642 2 2 2 
7 1s9|]2 6}213] 2 20] 2 27] 2 2 2 3 
8 216] 224) 2 327 240] 2 48 [2 3 3 3 
9 233) 2427 2 Ste 3. 3 943 3 3 3 
° 250 | 3 Of 3 10} 3 20} 3 30] 3 3 4 4 
3.74395) 3 294340] 3 5r}4 24 4 4354 4 
32443 36[ 348] 4 4121424] 4 5 Oo 5 
341) 35414 7] 4291433) 4 460] 4 525 5 
353 )4 312) 426] 4 40/4 54} 5 8] 5 550] 6 
415] 430] 445] 5 545] 5 39] 5 Gis | 6 ath 
4321448) 5 4] 520] 5 36) 5 52} 6 6 6 7 28 
4491/5 ©) 5234 540} 5 57] 0614] 6 7 7 586 
5 GO] 524] 5 42] 6 6 18 | 6 36 6 7 32 7 3 24. 
$23] 542} 6 1] 620) 639] 6 58] 7 755 4 8 3 52 
54016 Oo] 620] 6 40/1 7 0j 7 20 7 8 20 8 4 a 20 
5 57{ 618] 639! 7 of 7 21] 7 42 3 3 45 9 48 
6314/6361 6 5S | 720] 7 42/8 4 g 10 
6 3116 541 7317] 740] 8 3] 8 26 9 35 17 
648) 7452] 736] 8 of 8 24] 8 48 10 0 rr 36 
ZS 17301 7 55 8 20] 8 45 9 10 10 25 
7221748 1 8 141349] 9 6] 9 32 10 50 23 
73918 6) 853} 9 Of g 27] 9 54 II 15 
7 50] 824] 8 52 | 9 20 | 9 48 |10 16 II 40 
8 13.1342] 9 rz | 9 49 J10 9g [10 38 i205 
830 19 0 | 9 3c J10 © fro 30 Jr1 oo 12 30 
3 47 | 9 18 
9 4] 9 36 
92119 54 
9 35 Ito 12 
9 55 {FO 30 


yypn 
SR 
ie) 


30 

21 28 22 14 23°«0 

ar 66 22 43 23°30 

22 24 | 23 12 | 24 0 

: 22 52 | 23 41 | 24 30 

5 is 50 23.20 [| 23 10 [| 25 a 

16 9 Of]17 sr Ji8 go raya aa ass | aera bk pene 

; 2¥ 15 23.48 | 2459 [25 30 

16 238 aot izfig 4 21 4o 1 16 25 *S 28 5 

PAR [1g ae | aa [1948 225 444 | 25 37 | 26 30 

17 16 O 11s Se tO 48 22% 30 5.12 | 26 6 | az 0 

17 28 20 119 35. 29 TO 22 65 13 40 26 a5 27 30 

4 10 |t9 30 [20 32 23 20 2 ]26 58 27 4 fs 0 

7 3 2 149 57 120 64 2345 26 36 | 2 28 30 

x 22 [19 20 Jao G8 Jor 4G a #5 38 33 NS a 
15 dF [iy 40 |20 21 38 3 s re 5 s 5 

ele Th, O07 oo ak adh “lug 6 (uns Vas ae oilian oboe 
EXAMPLE Hy Dif, Equaty eof 3449 For 517 x a9) ~ arr d a at A 

By Dif. Arye. eet 29/= 4 Wi : 
eee “ 234 = 19 34 ékecording to the Table above, 
Product divided by 60 x 25/ 19” Propor!. Dif, at se igs 19 49 Iv 
[required arcana nen se 


26 ¥8" 39” agiv, accurately. 
ryected, or omitted, inthe Computation, and as far ar Thirds 


tet Hence, to find the proportional Sexarfimal Y 
‘ i aa al true to See Four : 
only verained, — See further on re el eee moe 


Li SEX AGESIMAL 


258 Te ROYAL ASTRONOMER 


SEXAGESIMAL LABLE (continued) tor proportioning the DIFFERENCE ot EQUATIONS at Sight; being the Propuct or 
Sexagefimals divided by 60. 


i ee wiv)” iv)” iv) @ wh 4% wh” iv wy” ive” iv] ” i] ” ive” iv 
TT a Nn vere eT ae a ene 7) i mae ra rr) 
Tx! Ta \ Tar rs ee 7 7 a ee 7 a are ee eee) 7 a 7 a YW 
—_ mee] ——- —| Paes 
y 31 32 34 35 38 39 40 41 
x o 31 | o 32 °o 3444} 0 o 381 0 39} Oo go] oe 41 © 45 
2 I2). 4 1 8j. 1 16 118 I 20 I 22 1 jo 
3 1 33 | 1 36 r4z]14 154] 1 57 2 Of 2 3 215 
4 2 4)]2 8 2 167 2 2 324 2 36 240] 2 44 3.0 
5 2 35 | 2 40° 2 50] 2 3,70) 3 35 3.20 | 3 25 |_ 345 
6 3 6} 3 12 324] 3 348] 3541 4 of 4 6 4 30 
7 337 | 3 44 3 581 4 426(/ 4331 440] 4 47 5 15 
8 4 814 16 4321 4 5 4 5 32 5 20 5 28 6 0 
9 | 43° | 448 5 61 5 542] 551 | 6 of 6 Qg 6 45 
10 § 19 | 5 20 5 40] 5 6 20] 6 30 6 40] 6 50 7 30 
m | § 41 | § 52 6 14} 6 6 58) 7 9} 720] 7 32 8 15 
12 6 12 | 6 24 6481 7 7 36 7 48 $8 cl] 8 12 9 0 
13 6 43} 6 56 72a) 7 8 14] 8 27 8 40]. 8 53 9 45 
4°] 7:34 | 7 28 7 56} 8 8521 9 6} 9 20] 9 34 10 30 
15 | 745] 8 © 8 30] 8 9 39} 9 45 | 10 of 10 35 11 35 
16 8 16 | 8 32 9 4{ 9 20 10 S| 10 24 | 10 go] 10 56 ca 12 0 
7 84719 4 9 38} 9 55 yo 46] 31r 3) 41 20] 11 37 12 45 
3 9 18 | g 36 Io 12 iG 30 ir zy | xur 42} 12 of 12 18 13 30 
19 9 49 |10 § 1¢ 46 [32 iz 24432 21] 12 go] 32 59 14,35 
20 ¥o 20 j10 40 rr 20 | rI 40 12 40 | 13, 0} 13 20} 13 40 15 0 
21 Io sr jrz 12 in 54 }22 13,18 | 13 39 | 54 Of 14 28 15 45 
age fir 22 |i 44 12 28 fre 13 56] 314 18 | 14 got rs 2 16 30 
23 Jar 53 [12 16 1324-3 14 34] 34 57 J 35 20] 25 43 17-15 
24 [12 24 | 12 48 1336 Jt 15 12 | 15 36) 16 Of 16 24 1300 
25 [xz 5s |13 20 1g 10 | 14 25 | ¥5 50} 16 35 | 16 go} 17 5 18 45 
26 113 26 [13 52 14 44 J15 IO 16 28 | 16 54 | 17 20 } 17 46 19 3° 
a7 $13 57 |14 24 1518 F25 45 17 6117 33417 Of 18 27 20 15 
28 lxg 28 [14 56 15 52 |16 17 44118 12 $ 18 go] 19 8 21 0 
2g }14 59 |15 a8 16 26 [16 55 18 22 | 18 5x | 19 20] 19 49 2r 45 
go |15 30 |16 0 17 O417 19 Of 19 30 | 20 0 { 20 30 22 40 
31 |r6 1 |16 32 17 34438 5 19 38} 20 9g} 20 40] 2x a7 23°15 
32 [16 32 437 4 I 18 4o 20 16 | 20 48 | 2x 20} 24 52 24 0 
33 17 3417 36 18 42 [19 35 20 54} 21 27 | 22 © | 22 33 2445 
44 [17 34 148 8 19 16 |19 50 2% 32,22 6] 22 go} 23 14 25 30 
35 18 § [18 40 1p 50 [20 25 22 30 | 22 45 } 23 20 | 23 $5 | 26 1S 
36 [18 30/19 32 20 24 |22 22 48 | 23 24424 © | 24 36 ° 
37. 119 7 119 44 20 58 |21 23 26} 24 31 24 40 | 25 17 7 45 
48 | 19 33 | 20 16 2Y 32 422 24 4 | 24 42 1 25 20] 25 58 8 40 
39 [20 9 [20 48 22 6 }22 24 42125 21 | 26 0} 26 39 9 15 
yo {20 40 |2r 20 22 40 123 25 20 | 26 © } 26 40 | 27 20 jo 0° 
4n j2zroir f21 52 23.14 423 55 25 58] 26 329 | 27 20] 28 1 30 45 
42 {21 42 f22 2 23 48 124 3° 26 36 | 27 18 | 28 0 | 28 42 31 20 
43 [22 13 |22 56 2422425 § 27 14 | 27 57 | 28 40 | 29 23 16 
44 [22 44 [23 38 24 56 }25 40 27 52 | 28 364 29 20} 30 4 33,0 
45 [23 15 [2+ 0 25 30 J26 15 28 30 | 29 13 | 39 © | 30 45 33.45 
46 [23 46 fa5 32 26 4126 50 29 3] 29 54] 30 40 | 31 26 30 
y lag iz dss 4 26 38 $27 25 29 46} 30 33 [ 31 20] 32 7 35°15 
§ 4a f24 48 25 36 27 312 128 30 24] 31 12 7 32 0 2 48 yo 0 
i9 [45 19 126 8 27 46 428 35 3r 2131 sx | 32 4091 33 29 36 45 
50 125 Su feo go 20 429 10 31 40] 32 30 | 33 29 | 34 10 373°. 
sx fo@ an [27 1 54 129 45 32 18133 9] 34 Of 34 51 15 
sy $20 4a [27 4 29 28 430 20 32 561 33 48 | 34 40] 35 32 Q 
$3 faz 23 {28 19 30 2130 $5 33 34 | 34.27 | 35 20] 36 73 45 
sa 427 G4 pe at 30 36 131 30 34312135 6 | 36 of 35 54 38 
an fakes p29 ee zt 10 43 3450135 45 | 36 49 | 37 35 a 
56 18 46 [29 52 314413 35 28 | 46 24 | 37 20 | 38 16 Q 
57 [29 27 130 2 32 8 433 495 36 37 3:4 38 oO | 38 57 45 
s8 fag 48 [49 46 3% 42.133 50 36 44.) 37 42 | 38 40} 39 38 30 
sq f32 2y far 28 33 26 431 25 37 22 | 38 21 | 39 20 f yo 49 29 
60 WoG ts) 34 0 has : y 38 ol 49 Of 40 ©] Aro ; 0 
TRAMPLE HT Ot eyo yy 357 2 For, 43° X 44? = gl 92" 
By Dil, Arpament 4 3/ at ‘ Uo 25 
cre pene nant 47" X 44f ss 34 ak According to the Tableaboves 
Product divided by Go == 37 42 required. l 43% = 27 


32/ 32” o corredt y ton Thirds 


SEXAGESTMAL 


and NAVIGATOR, 


or proportioning the DIFFERENCE of £ 
Sexagefimals divided by 60, 


QUATIONS 


259 


at Sight: Being the Propuct of 


iy “owt” iv)" iv 1” iv 1” wt” iv # iy | oi, Mm iy iv iv 
a“ uM “ut “ a“ La a“ Mt a wm wt tt ” Mt a Ma “a n “t Wa y uM 
TU NT OTe | TOT a 7 17 a_|-7-@ ar 7 a 7 a 
49 | so | 51 53 53 54 55 56 60 
049 7° 50/0 5k | Oo 52 | O53 10 54 | O55} 0 56] 0 57 ro 
1 138 }3 40] 3 42 | 144 | 1 46 [ x 48 X 50 I 52 I 54 20 
2 227/230] 2 33 = 36 2 39 z 42 245 2 48 2 51 300 
3 3 1613 20/3 24 | 328 | 332 1336 1 340} 3944] 3 48 4.0 
4 4 51479014 15 | 429 425 1 4 39 4 35 4 49° 445 5 0 
4 454/5 Of 5 © F 532 | 518 | 524 | § 30] 5 36 | 5 42 6 0 
5 $4315 5091557] 6 4] @31r 1618 | G25] 6 324 6 39 7 0 
6 6 32 | 6 go | 6 43 6 56 7417 12 7 20 7 28 7 36 8 0 
7 723/17 30}739 1748 1 75718 67 81315] B24} 8 33 9 0 
8 8 10 | 8 20 | 8 30 } 8 go 8 50 J 9 © g 10 9 20 ° Oo 
8 8 59} 9 10/9 21 | 9 32 | 943 f 9 sq | 10 5 | 10 26 per 
9 9 48 |10 © f10 12 [10 24 f1I0 36 f10 48 II 0 Ir 12 Iz 0 
20 10 37 f10 50 frx 3 jrr 16 [ax 29 Trt gz | xx 55 | x2 8 1300 
is; 3x 26 [ax go [rz 54 Jaz 8 12 22 Jr2 36 250 | 130 4 14 0 
2 12 15 [12 30 12 45 [13 © 113 15 113 30 13°45 14 Oo 15 0 
a2 43 [ag 4 |13 20 123 36 [13 52 fq 8 fag 24 | 314 40 | 14 56 16 0 
t3 36 |13 53 |14 20 [rg 27 14 44 Fx5 1 fxs IS | 35 35 | 25 52 17 0 
14 24 [14 42 [15 0 [x5 18 [x5 36 fxs 54 [26 x2 | 26 30 | 16 48 18 0 
15 12 [15 31 f¥5 50 416 go 16 28 $46 47 I17 6 17.25 | 17 44 19 0 
16 0 |16 20 }16 go f17_ 0 J17 20 [17 go [18 18 20 18 40 a0 
16 48 (37 9 [17 30 |x7 51 [18 12 Ja8 33 [28 54 } 19 15 | 19 36 loo 
17 36 4x7 58 [18 20 [18 g2 fr9 4g fxg 26 [19 48 | 20 10 | 20 32 2 0 
18 24 [18 47 [19 10 [19 33 [39 56 $20 39 J20 42 | 21 5 | 21 25 a -@ 
19 12 |g 36 J20 0 [20 24 J20 48 f2r 12 21 56-{ 22 © | 22 24 4 0 
200 [20 25 [20 50 J21 15 [21 go {22 § |22 30 | 22 55 | 23 20 250 
20 48 2x 14 far go [zz 6 faz 32 [22 58 [23 2. 23 50 | 24 16 ° 
zx 36 22 3 faa go Jaz 57 Jaz 24 [23 5x fag 18 | 24 45 | 25 12 ° 
22 24 122 §2 [23 20 $23 43 f24 16 f2q 44 J25 32 | 25 4o | 26 8 ° 
23 12 [23 41 [24 30 |24 39 Jz5 8 [25 37 J26 6 | 26 35 | 27 4 ° 
30 $23 © 923 30 [24 0 [24 30 f25 0 [25 30 $26 0 126 30 J27 © | 27 30 | 28 o ° 
3x |F3 45 Jag 37 [24 48 [25 19 Jz5 50 ]26 21 126 52 127 23 [27 54 f 23 2 28 56 ° 
32 fP4 32 [25 4 [25 36 [26 8 [26 go 27 12 Jaz 44 28 26 {28 48 | 29 20 | 29 52 ° 
33 J25 18 [25 sx [26 24 [26 57 [27 30 |28 3 [28 36 f29 9 |29 42 | 30 15 | 30 48 330 
34 20 4 [26 38 f27 72 J27 46 28 20 [28 54 f29 28 f30 2 39 36 | gr 30 | 31 44 34.20 
35 26 50 [27 25 [28 o {28 35 $29 10 |29 45 130 20 [30 55 Jz 30 | 32 5 | 32 40 35.0 
36 27 36 [28 x2 [28 48 |29 24 J30 3° 36 F3I 12 $31 48 $32 24 | 33 0 | 33 36 ° 
37 28 22 ]28 59 |29 36 [30 33 [30 50 31 27 432 4 | 32 42 133 28 | 33 55 | 34 52 ° 
38 9 8 f29 46 j30 24 [31 2 Jar go fy2 18 52 56 133 34 [34 12 ¥ 34 50 | 35 28 ° 
39 f°9 54 130 33 Jax 12 [34 s¥ 132 30 133 9 433 48 $34 27 135 6 | 35 45 | 36 24 ° 
4° 130 40 [31 20 [32 oo J32 4° 133 20 [34 0 434 40 135 20 436 0 36 40 37 20 oO 
41 [31 26 |32 7 132 48 (33 29 [34 10 [34 5x [35 32 136 43 136 5a | 37 35 | 38 10 3 
% $32 12 132 54 133 36 134 28 135 0 ]35 42 136 24 J 37 6 137 48 | 38 30 | 39 32 ° 
43° [32 58 133 42 [34 24 135 7 135 so 136 23 [37 16 137 sq [38 42 | 39 25 | go 3 ° 
44 133 44 134 28 [35 12 [35 56 136 40 [37 24 438 8 [38 52 [39 36 | 4020 | qi 4 © 
45/3430 135 15 $36 0 136 45 137 30 138 15 139 © [39 45 ]40 30 | 4x 15 | 42 0 “ 
40 [35 16 136 2 [36 43 137 34 138 20 139 6 39 52 140 38 [41 24 | 42 10 | q2 56 c 
47 $36 2 136 49 [37 36 [38 23 139 10 |39 57 f40 44 fat gt f42 38 | 430 5 | 43 52 e 
48 136 48 137 36 133 24 f39 12 [40 0 Iga 48 413 142 aq 143 12 | 44 0 | 44 48 ° 
49 137 34 138 23 [39 12 Jeo 1 [40 so [41 39 [gz 28 | 43 17 [ag 6 | 49 55 45 44 ° 
50 [38 20 39 19 140 © l40 50 [44 go 42 30 [43 20 [44 10 [45 O 45 50 } 46 4o oN 
51 [39 6 $39 57 |40 48 lar 39 [42 30 143 21 Jaq a2 45 3 45 54 | 4645 | 47 36 6 
oy 32 55 [tO a4 [42 36 [42 28 [43 20 lag 12 [45 4 fas 56 146 48 | 47 40 | 48 32 € 
33 jae 38 itt 3t lan 24 l43 17 lag 20 las 3 fas 56 146 49 [a7 42 | 48 35 | 40 28 a 
oe ite ad (4% 18 [43 12 [4a 6 Las 0 lag sa [46 48 [47 42 148 3 | 49 30 | 50 24 & 
$3 43 5 fat 0 Naa 55 145-50 146 a5 |a7 40 |} 48 35 49 30 | 50 25 | 51 20° te 
56 faz 56 43 52 fda 48 Hts 44 [46 40 |47 36 14S ga 49 28 [so 2 51 20 | 52 16 t 
SZ td 46 Pt 39 DS 36 6 33 Jaz 30 [48 27 fag 24 go ar [sr x 52 35 | 53 32 ° 
SB jad a8 Jas 26 [a0 24 li7 22 148 20 149 38 [0 16 5% 14 52 12 | §3 10 | sq 8 » 
a2 We “Ete 73 [62.73 le* tt agosto [soo fer 8 fea > fas 6 ge os | es 4 8 
Oe ear, SP 04g B50 olen oles, Glee a hen a 55 9 | 56 0 s 
EXAMPLE IV. Dif, Equation 5a! 59” F 7 7 v7 7 ia ana 
By Dit, Argument 33/ ont eas aii a Pe af eas ; ; 
bots pamaators 9X sis i ccording t. rhe Tahh aevur, 
Droduct divided by Go == ag! 17” Proportt, i pes as a £ 


[Dit regd, 
> The foregoi . - ‘ 29! 164 47” ; 
feo The foregoing accurate Siwageimal TABLES (of the greatett Ufe, for Facility of Computation) area new Invention, never betove 


publit 1, 
blithed ae ; 
LCTa Zh 


1760. 
——~ECLIPSES 4. 


Two of the Sun, and 2 
of the Moon. 


I. Of the Adcon, May 29. 


Beg. gh 13™ 375 ) Night 
Mid.g 36 37 (wif. at 
End g 59 37 ( Green- 
Duration 46 0 J wich. 


Quantity eclipd 24/ of a 
Digit on the Southern Limb. 


II, Of the Sun, (as above) 
June 13, in rt Table, 


WI. OF the Afoon, Nov, 
22e— 


Begs 7> 55m 368 ) Night 
Mid.g 8 46 (Uvif. at 
End10 22 16 ((Green- 


Dur. 2 27 0 svich, 
Quantity eclipfed 6 Dig. 217 
on the Northern Part of the 
Moon. 


IV. Of the Sun, Dee. 7. 
Middle 2h $m Afternoon, 
invifible in Basope, but vi- 
fible in South Ancrica. 


The 


1760. 


Sune 135 Morning. __ 


1768. 
ECLIPSES 4. 


Two of the Sun, and 2 
of the Moon. 


I. Of the Moon, May 18. 
Beg. 8h 31m gos 
2 


Imm g 38 2 Night. 
Mi10 25 «9 | wif.at 
Emit 11 36 Green- 
End1z 18 38 |wich. 
Dur. 4 46 58 


Quantity eclipfed 174 2.6! on 
the North Part, 


WY, Of the Suny Sune 3, 
vifible in Lapland and Nor- 
ways 


WI. Of the Moon, Nov, 
12. 
Beg. oh om 38 
Imnn 10 58 50 [ree 
Mid. 11 47 57 Noon. 
Em. 11 51 26 Green- 
End 1 45 51 wich. 


Quantity eclipfed 194 58!, 
vifible at apan and China, 


IV. OF the Sun, Nov. 
26, vilible in the Southern 
Parts of the Globe, but not 
vifible in Europes 


17626 


7 
Offeber 17, Morning. 


1762. 


“| ECLIPSES 4. 


Tovo of the Sun, and 2 
of the Moon. 


T. Of the Sun, April 24, 
vifible in the Southern Parts 
of the Earth. 


If. Of the AZoon, May 8, 
vifible in the Weft Indies. 


Beg. 2h 21m 348 ) Morn, 
Mid. 3 53° 54 & Green- 
End 5 26 14 J wich, 


Quantity eclipfed 94 42! on 
the Southern Part of the 
Moon, 


IIt, Ofthe Sux, Of.17, 
vifible, as above, in the rit 
Table. 


IV. Of the Afcon, Now 
1, Vifible, at Greenqvich, 
Beg. 7h 22m 2.65 
Mid.B 45 «0 
FEndiyo 7 34 
Quantity eclipfed 64 53/ on 
the Southern Part of the 
Moon, 


Night. 


ROYAL ASTRONOMER 


1763. 
ECLIPSES 2. 


Two of the Sun only. 


I. Of theSun, April 13, 
vifible in frica, and to- 


1764. 


April 3, Forenoon. 


‘ Digits Digits Digits 

Middle, | End. eclipfed. eclipfed. End. eclipfed, 

hom df d , hom d ' 

7 42] 8 421 4 48 6 o o 43 ]2r 7 

7 28} 8 33] © 35 3 0 o 291 9 46 

8 31} 9 28 5 24 7 4 Iogz} 10 3 

8 4] 9 x0] 7 41 4 33 xr o5| 8 52 

8 28] 9 25 5 oO 7 48 I 25 |] 10 37 

8 46} 9 so] & 56 6 4° 1 56 8 34 

8 719 4 6 32 o 2410 22 

7 48 8 7 5 © 50 9 19 

3 ig} 9 5 6 45 1 I9f 9 $7 

Lifbon 6 24] 7 6 pourra xr 3% 7 30 
mordre. 

London 7 14]| 8 5 20 o 135 [Annular 

Lyons 7 30) 8 4 oO © 33 | 10 10 

Madrid 6 48 7 ro zr 36 | 10) 53 

Montpellier 7 26) 8 3.0 oO 24 [10 3 

8 14] 9 3 40 ri 16 7 Bd 

7 28 g 4 42 Oo 24] a1 3 

9 57 I 10 645 & .5t 9 33 

8 6 9 3. 40 r 6 8 og 

Turi 7 46; 8 4 8 © 45} 9 30 

2 8 30] 9 7 6 8 6 6 0° 1 38 8 39 

E 9 2! 9 54! 4 58 9 38 x 59 ' 30 30 

eee —————————eeeeemmme=«®@Q@Q@@QaS SSS SE o—>——S—w== 


A TABLE of the VISIBLE ECLIPSES of the MOON, for Greenwich OBSERVATORY. 
And likewife the INVISIBLE ECLIPSES of SUN and MOON. 


1764. 
ECLIPSES 4. 


Two of the Sun, and 2 
of the Moon. 


I, Of the Adoon, March 


wards the extreme Southern| 17. 


Parts of Europe. 


II, Of the Sun, Of. 7, 
vifible in South America, 
and not vifible in Europe. 


SEE 
The RULES 
or 
COMPUTATION 


FurtTuzr On, 


Beg. roh 4gm x9") Night, 
Mid.1z 3 42 (wif. ar 
End 1 32 5 Green 
Durat.2 46 46 Jawich 


Quantity eclipfed 84 31/ on 
the Southern Part of the 
Moon, 


I, Of the Sun, Aprils, 
vifible at London, as in Ta- 
ble above. 


WI. Of the Afon, Supt. 
10, Vifible in fmerser. 
Bee. Gh yn Ba > Alorninge 
Mid. 7 1% 93 ] at 
Fnd 8 234 5% Green 
Dur, % 22 50 quits 
Quantity eclipfed gt 4s/ on 
the Northern Part of the 
Moon, 


IV, Of the Sun, Sept. 25) 
vifible only inthe Southern 
Parts of the Earth, 


and NAVIGATOR. 261, 


: A” TABLE of the New, Funz and Quarter MOONS for Greenwich Onservatory, from Noon. f 


1764. 


MONTHS, 
eens 


hom 
22 2 New, 
19 24 FirttQ. 
IZ 34 Ful 


25) 9 51 Latt Q. 


JANUARY. 


59 Full. 


CS | 


47 Ss Q 32 43 New. 
Yy. 15 New. 14% 34 © «6FirftQ. 
FEBRUAR 49 Firt Q. ae en a 
20) «Full, 23718 xr Lat Q. 
oe 21 5 -7 New. 
g iat Qi) 9 43° FirtaQ. 
: i. 4 lew, I7has 3 Full, 
ERE 43 FirtQ.J24/ 3 238 Lat Q, 
Elfz2 30 New. 
25 LaftQ.J] ¢] 1 310 Firt Q. 
APRIL, 25 New. refz2 38) Fall, 
13 FirttQ.}2ofrg ay Lat Q. 
24 Full, BOFT§ 20 New. 
5 37 New. 16 o Full. 24 LatQ] ffr2 a7 FirtaQ. 
MAY. a1 1 FirtQ 13017 LakQ. 23 New. [isp 2 54 Pull. 
10 23 «=*Full, 4 42 New. i FitQ./22] 3 2 LattQ, 
4 o Lat Q. 22 23 FirtQ. 40 Full. |3¢} 6 53 New. 
See EEE Sis Se ais pec emetic Sesh Ed pale a 3S, 
19 44 New. 4 19 Full. wz LatQ.] Gf2r 13° FirtQ. 
JUNE. 6 6 FirtQ. 5 56 Lat Q 25 New. Hr3f12 14 Full 
33 FirtQ. 1 34 Full. 13 18 New, o 43 FirtQ.fzof18 rr Lat Q, 
19 Full. 2 26 Jat Q. 4 3. FirtQ. 23 Full. |2%[20 18 New, 
eer eerennerore epee —— __—_—_——— —_——_—-——__] — 
20 31 New. 
16 Laft Q, 14 32 «FirtQ.{ 5/18 o Fall. 2}20 23 LatQ.j 6{ 3 xx FirtQ, 
JULY. 16 38 Full. |az}20 55 LaftQ. gr New. Ji2z}20 a5 Full, 
12 1 Lat Q,J20/20 33 New. 37. FirtQ./20]10 27 LatQ. 
3.23 New. [27/12 40 FirftQ. s2 Full. [28] 8 4 New 
17° Lat Q. 
3 26 FirtQ.| 4] 8 28 Full. 3 New. | 4] 8 7 FirtQ, 
AUGUST, 7 18 Full. [12] 9 43 LatQ, 39 FirtQ.jrr] 6 15 Full, 
19 57 Lat Qyjr9] 2 33 New. o 38 Fell. [to] 3 59 LatQ. 
26 Ir 17° New. 25|22 24 Firft Q. 53 LatQ. 26 1S 58 New. 
19 43 FirtQ.) 3] o § Full. 71 4 19 New, 2113 31 FirtQ. 
SEPTEMBER. 2x 28 Full, |1of20 33 Lat Q.]33]20 138 FitQ.] o|1g 4 Full. 
2 48 LaftQ.j17{11 33 New. 21417 & Full, 17]}21 44 Lait. 
ay 24 New. [2412 45 Firlt Q.} 29 i 49 LattQ.J25| 5 oO New. 
t]z0 30) FirftQ. 
14 43 FirtQ.} 2416 30 Full, 6/1302 New. glia 52 Full, 
OCTOBER. wx 6S Full, fro] 5 32 Lat Q]13/ 8 9 FittQ.Jr7]34 49 Lat Q. 
9 32 Lat Q.}x6]2r 314 New. J21f10 58 Full. [24ji4 43° New. 
ro 438 New. {2 6 34 FirtQ.f2o}] 6 44 Taft Q 31] 6 32 FirtQ. 
1] 8 53 Fall, s : 6 32 FirtQ. 
ro gx FirftQ.| 8 13° «18 LatQ, 4} 22 CW. S] 4 39 06«Foll. 
NOVEMBER, 23°48 Full. [rs] 9 38 sais Las 23° §5 FirtQ.|16| 6 §1 Lat, 
17 3 Lat Q.j23) 2 44 Firt Q.J2e] § 6 Full, 23] 0 45 New 
2 35 New. |30]23 46 Full. 2g[1z 10 Lal Q.Jzg/20 35 Fina. 
’ 6 32 FirftQ.] 7J)20 53 TattQ.} 4] 9 32 New. 7123 47 Full. 
DECEMBER, rr 20°) Fall, 12923635. Rew. 7 tif go 32 FirttQ.dag}iry 25 Defi Q, 
2 33 Tall Qj/23]) 9 ae Firth Qfrgfet sg Full, 22Ja0 57 New, 
: 20 64 New. gopr2 43 Full. 2 roge Lah Q.qecdra gS) Pula, 


Ube US of Lable, po 204. Lo reduce the Moon's Place from Greenwich to Antigua Mhridsin Ga W, Diy. Longitude ? 


Ds Pl. Greenwich, By the Salle, 
Examples 1763 Nov. 1, Noon | 13° my 514) Againt 34° Diur. Dif. under 600 Dif, Long, We «+ ¢ 2° 208 
2, Noon} 28 36 45° . 7 ri . . : 7 30" 
Dior. Dif. | 149 gg! Equation of Jy’s Place». +p 2 27 30 
. q ‘se Place at Greenyuich . s 
NuN. The fame Method ferves for af, Nowe 1, j Ree tng tee 
Q's Diclin Ri Ay See * tNoon Y's Place at adetigaa, vey. Mead a8 30 


262 Te ROYAL SS ORO MES 


A VABLE ef the Semi-diurnal zircs of the SU to A TAB ot the Semidiurnal Arcs of the MOON to every egree 
every Degree « of his Longitude in the Ecliptic, for London. of her Longivaie 1 in the Ecliptic, at Southing, without Lat. for Londen, 


~~ rgument. SUN’s Longitude. Argument. MOON’s Longitude. 


Lon. ;@B 35]}st 45] 53fex Osim 731 $ Ss] Lon. Lon. os 33 | SU 48*f PR 5s foe 6S tm 78 | £ 85 | Lon, 
© |= +/— 4) 41 FIR S| SF] CO . DS | es = Ha 
o jh mh mfh m fa mln ml/h m|—o ° ho omfth mom ho m{/h mf] m h om 3 
—— eee | He fe —— “8 ee ee -——— 
o 18 1317 5016 5946 ofs 1/4 10] 30 a o| 8 29! 8 6 7 a3f 6 12] § 114 4 18} GZ0 
118 1317 49/6 s8is 58/4 s9]4 8} 29 : {| 8 29f 8 5/7 2] 6 10) § gO) 4 16} 29 
248 1217 47/6 56h5 56f4 57i4 7! 28 Ss 2] 8 23 8 3] 7 20f 6 8] 5 FE 4 rH 28 
3 38 1217 4616 saj5 saf4 ssl4 5] 27 = 3 8 287 8 2] 7 8} 6 64) § 5} 4 13] 27 
478 3117 45/6 sets szi4 53/4 4] 26 & 4} 8 27] 8 3) 7 6) 6 41 5 35 4 12] 26 
s 8 11f7 43/6 sos 50]4 §214 3] 25 g 5 8 271 7 sgl 7 4) 6 2] 5 3] 4 Ir] 25 
6 78 scf7 4246 48$5 48]4 sola 2] 24 zB 6 8 26} 7 581 7 a2} 6 of § Of 4 10] 23 
748 1017 4116 gots 46/4 48/4 1] 23 2 7] 8 26] 7 57] 7 Oo} 5 58] 4 587 4 of 23 
318 917 4016 44)5 aafa 46/4 of a2 a 8] g 25| 7 56; 6 s8} 5 56] 4 sé} 4 8] 22 
9 18 917 3916 4215 4214 45/3 so] at zw 91 3 25] 7 55] © 56] 5 S54} 4 ss} 4 Ff 22 
10 78 87 38/6 gols 4014 43/13 58] 20 3 10 8 24] 7 54] 6 54] 5 52] 4 53] 4 6] 20 
wrqS 817 37/6 38t5 38]e 4113 57] 19 ir} 8 24] 7 53] 6 52} 5 50] 4 Std 4 5 
r2 [8 717 36/4 3675 3614 39/3 56) 18 Bor] 8 23{ 7 52] 6 sof 5 48{ 4 G9f 4 4 
33 18) 7/7 3516 safs sala 3713 5s] 17 2 3131 8 23] 7 53] 6 481 5 46] 4 47] 4 3 
1478 617 3346 32}5 g2t4 36/3 say 16 ‘cc 14] 8 22] 7 49] 6 46] 5 44) 4 46] 4 2 
ts JS 677 37/6 30/5 50}4 3413 54}_15 A 35 | 8 22] 7 47] © 43] 5 42] 4 44] 4.0 2 
16 |S) ogl7 2018 2815 28]4 3243 53} 14 S iw} 8 21] 7 45) 6 gx] 5 39] 4 421 4 1 
17 9S 4j7 2816 26)5 26/4 30/5 53} 13 «= 37 | 8 20] 7 431 6 39] 5 37] 4 40, 4 21 
i[2 4/7 2616 2415 2444 2913 52] 12 pe 18 8 20] 7 41] 6 37] 5 35} 4 387 + 0 
y9 JS 347 2316 22,5 2244 27/3 sit at S rw} 8 19) 7 38] € 35} 5 33] 4 31 3 59 
20 FS 2/7 20/6 20]5 2073 25/3 <3] 10 G 20 8 3} 7 35] 6 33 g ar] *&. 4a) 3 a6 
ar JS o1f]7 27(6 13] 5 31844 23/3 50} 9 & 21] 8 a7] 7 32{ 6 3x] 5 29] 4 32] 3 58 
a2 $8 o]7 415}6 16415 16]4 21/3 so} 3 GO 22 3 16) 7 29] 6 29] § 27[ 4 3°] 3° 58 
23°47 sof7 33]6 a4}5 T4]4 20/3 4g} 7 2 731 8 35| 7 a7} 6 26] 5 a4] 4 29] 3 57 
2447 s7}7 41[6 1215 12/4 18/3 gat 6 te 24} 8 33} 7 25] 6 24] 5 22] 4 27} 3 57 
a5 |7_56]7 9f6 30) 5 3044 26/3 45} 5 8 25 8 12) 7 23) 6 22} § 20] 4 2 3. 56 
2617 5517 7/6 8/5 8f4 x5tz 431 4 & 26 g art 7 28] 6 20] § 18} 4 23] 3 56 
27 $7 5317 5/6 615 6]4 13/3 48] 3 ‘a 27 $ 91 7 3s9| 6 38] 5 36) 4 21} 3 56 
28 47 szi7 3/6 415 444 12/3 47] 2 & 28 | 8 81 7 17] 6 16] § 14] 4 20] 3° 55 
29 47 SU}7 2/6 215 274 3/3 47) 7 29) 8 7] 7 15] © 14] 5 32) 4 IO] 3° 55 
30 }7_ 50/8 s976 oy 5 144 0/3 47) _ 0 30] 8 64 7 3137 6 m2] 5 31} 4 IS} 3°55 
Lon, |= + — Tt = |= + =r — +} Lon Lon. | = + E tt Ea 
© tu ashy wily cs! Mxr15 4 10s | vp 9° | © ») TY 251% 18 on 


A TABLE thewing, by the Moon's Age, the near Time of her Rifing and Setting, in England and Ireland, when fhe is in the Begining, 
"idle, or End of each Sign in the Ecliptic (fuppofing ber to have no Lat.) her mean P/ace and Age being known, at Sight, by Tad. 


Als 35 SU 48 m 5° & 6s ™ 78 rd 
oe. .3 : i | Mid. | End Be. Mid. End, Beg. Mid, End. Beg Mid. End. 


> | Mid. | FndPe, | Mid End Be. _ 
. sh 42m 5h xam 4h 4am 4h sm ie 2m gh som 
3 Sets, Sets, Sets. Sets. Sets. Sets. 
1] gAro Sora $A3Z5 SA 1] 7A31] 7A0 6 A30 5 ASQ § Asz 5A 6 4A 50 4 A43 
ato sS§{ 9 a2} 9 23{ S 4a] S 19] 7 4 7 38 6 47 6 20 5 54 5 38 § 33 
Zp to 46 fro 50 5 ro 9 37 9 7 8 36 8 6 —_— 7 $ 6 42 6 26 6 19 
a}ar 34 [a1 18 | 10 sof to 25] 9 551 9 24) 3 5H 3 2 7 56 7 3° 7 34 7 7 
s| oMa2 | o33 6 far 47 f yt 13] 30 43510 72 B18 $s 
6] 1 10 Oo 54 oM 35 oM 1] ir g1}3r 0 ‘ 9 «6 r 
a7] 1 58 142 f. 23 © ag{ oOMig fir 48] rr 1S IO 47 io 20 9 54 9 38 9 38 
sf 2 46 2 39 201 37} 1 7 | cM36 | oM 6 Il 35 rr 8 10 43 10 26 1@ 19 
9] 3 34 3.038 2 59 25} 3 ss} 2 24] 0 54 oM23 xr 56 ir 30 2 mers m7 
10] 4 22 4 6 4 AF 3] 2 a3] 2 12 I 2 1 4 oM44 oM18 oM 2 wm $$ 
13 PRR) paras me Shh ae pestle PEs 
4+ 2 30 I 5y 1 32 1 6 Oo 50 oM43 
& 3 #18 2 47 2 20 t $4.7 « 38 1 38 
6 4 6 a 45 3 : 2 42 2 26 2 49g 
6 26g 5 % 4 6 ‘ 2 b ° ' 7 
Rites Rits, Rifers Rite. Rites. Rites. Rites Rinse Rites, Rites, Rites Rites. 
1S 3 A348 3A c4 4AX3 4A47 5A 17 5 Ags GAS 6 Ago 7 ANG GAN 42 cA 52 3A 5 
Tol 4 26] 4 42] 5 1] § 35] © 5] 6 36] 7 G 7 47 4 $30 8 go 8 
71 5 34 5 30 5 49 G6 ag} G sy f 7 24 7 S54 S26 S52 9 18 9 25 


~*~ 
2 ¢ 
nD 
an 
- 
oO 


3] 6 2 6 18 6 37 2 art 7 arf 8 im 
19 { 6 50 7 6 7 25 7 59; 8 29] 9 © 
aof 7 38] 7 54 {8 13} 8 47} 9 317] 9 48 
ar] 8 26) 8 42] 9 12 9 35}10 s]10 36 
az} 9 14} 9 30 { 9 49 | 10 23430 53 far 24 


: 6 38 6 49 9 16 7 42 7 52 5 
Sf aes | areins | WR” | eTRa | TRATES f Resting | Sait” | Wage Bat p NTI” | eps En 
A 1" | oe Tos 
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Equation of the true Di-|/  Equat. or Reduct. of fais 
EQUATION of the true Horizontal Diameter of the MOON to the ameter of ) tothe ap. to Greenwich Places. 
apparent Horizonte! Diame Ter, in Parts of the EQuaToOR. Diam, in Alt. Argument. Diffeences 


Srgument. MOON’s DECLINATION. Argument. J's Altitude, Di \Equat. | Dif) Equac. 
True Horizontal Diameter of the Moon. D's Moon in po a ep ae 


Dec. }29/ 3030 of 30! 307 3x7 ov gx! 3074 32/ 032! 30713 3/0334 30” 34/0” Alt. Apog. | Perig. —=—-|-=— : 
+ + + + { + + + + + + + ’ a” “ee a “a a 
TUN NT oT TT 


‘ “ayes “le “a t coals a ° a “a ° } “ ° , it 

° oo of o ojo Qo} oO ojo oo ° ° ° 1 o 23 3h 12 3 

o Wo t1}0 Yo yo jo alo 3 2 2 2 O 47} 32 |iz 27 

o2 alg 2[0 2lo glo 3lo 3fo0 6 3 4 3 fr rol 33 Trz 50 

o 4409 4/0 4fo sO Slo sj o 9 3 4 1 33) 34 j#3 33 
o_7f9o ze zo 7} eo 7jo 7} 0 32 6 2 Sf 56] 35 11337 
Oo I0f o ro} o ofo 11) 0 s1fo a1fo 41 7 8 2 2 201 36 |14 Of 

Oo 13/0 14] 0 rqjo m4] o I5fo slo 45 9 2 43) 37 [94 23 

° re o alo ilo i ° als : o 20 a1 10 12 Bobs of 38 fa 47 

O 22/0 23/0 23/0 231 0 24Jo 2ag}o 25 24 1 15 9 3 3°] 39 |1g x9, 

Oo 28} 0 28 o 29lo 29] © 30l0 30] 0 31 27_-) 12 10 10 3 sit 42 f15 33 

° ° ° lo 361 0 3710 37,0 38 3° 14 18 11 + tr] 4x [15 57 

° a fo) 2 ° = ° os y 44]o a ° 45 33 15 19 12 4 40] 42 416 20 

© 43f0 ag} o solo 51] 0 s2lo saho 55 36 16 21 3 |5 3! 43 [16 43 

© 56/0 s7io s8lo sol x ofr “afar 2 3h] 39 18 23 4°45 27) 44 |17 7 
! T 42 5) 2 air S83) 3 oft rol x rs 12, it 19 2 15 5 59% 45 117 30 
Zo 12) 2 93) a 14) x r6}x x7{ zr agli col xr a2afa 22ff 45 20 25 16 6 13) 46 N17) 53 
ro 22/1 23) 1 agl x 26/4 27} 3 aglr gr] x 321x331] 45 2 27 17 16 371 47 |1g 37 
T 32) 1 34) 2 35) 2 37jr 38) 1 solr g2] zr 43fx 45}} 57 22 28 18 7 Of 43 4218 go 
T 43) ¥ 45] 1 47) 3 4olr 501 1 salir sql} x 56lx 538i 54 3 29 19 7 231 49 f19 3 
I 55 I $7} 1 59/2 1/2 3] 2 5]2 7,2 of2 1 57 23 3° 20 7 47 5° 19 27 
2 8) 2 sel2 a2) 2 ael2 317) 2 ol2 21) 2 23 60 24 31 21 S ro} 5% {1g 50 
2 2%) 2 24) 2 26) 2 aSl2 3112 3312 ysl 2 38 63 25 32 22 $8 33] 52 |20 143 
2 35) 2 33) 2 qi) 2 gs]2 46) 2 4S}2 51] 2 54 rh ae 33 23 3 57} 53 |20 37 
2 50) 2 $312 56/2 50]/3 313 413 713. =I0 9 2 34 24. 9 20] 54 far o 
5|. 3. 9f 3 12) 3 1513 18] 30 2rl3) 25] 3 28 72 27_ | 34 We 25 9 53) #55 jar 33 

2 36 213° 4443 «47 75 27 35 26 fro 7] 56 lar 47 

3 si3 sl 3 sold rahas @ 28 27 35 27 |10 30/ 57 |22 0 

4 3314 15} 4 39/e 23/4 27 Ba 28 36 28 [10 53] s8 j2z 33 

4 4 4414 49 84 | 28 7 36 HT 29 far 16] 9 [22 57 

4. 6) 5 31 87 28 36 32 {x1 go! 60 !23 20 

got so | 36 Il { | 
CONSTRUCTION, “aero a 
A.B. The above {mall EXAMPLE IL 
To find ebe Equation to 30! true Some Diam, of the Moon in Parts cf the Equator ? Table is fimilar to ¢/ at 

As Cof. Declination . .°, 6. 30° co.{ 0.0624604/ at p, 215, here recited for p’s Place, 
To Radius . ooo 8 0 « © Segoe 10.,0000000] Ufe, 1754 Aug. 9, Noon [18% bP 29/ 
So forthe Ref. So true Horiz, Diam, :) Re aera 30/ 79408416 lat Paris 10. 6 | 2 o897 
: Soret) tr. Hex. Diam.29/ 15% Ht eee 

To Apparent Diameter ~ 5 . 34 397} 8.0033133 Equation --o 15 Dif. 1, 48 


Sa To reciuce the Sys Places to 
D*s apparent 29 20 [Crecnw.ch for edofe Days. 
Hor, Diam, 9 3 Arguments 139 -F of 3% 


Dif. The Equation . , . 4 of 4! 39% required. 


Next, To find the Time of the Moon's Paffage thro* the Meridian ? )*s Altitude 45! +o rg 
fs 360° is to )"s apparent borizontal Diam. in Parts of the Equator, J is the Interval} 360 2/Green= ——— 
of Time betevixt the Moon's two next Paffages thro’ the fame Meridian, (or Dif, of th|l cvich Sum, Equation +. 5 22 


Sun and Moon's Ry A, in Time, for 24. Hours) to the Time of the Moon's Pusfige thro’ 
bat Meridian. : a 


Egtation ata wiuge g [189 BF 34! 
Means . +o 22 |/Noon j 10; | gecenes 
a )*s Places at Greenterch,y reqs, 
D’sap. Diam, 


EXAMPLE, Ta find the Time of the Moon's Paffage thro’ the Meridian, Decemiber cron 


1704, at Greenqwich P in Altitude, $29 5? EXAMPLE U. 
-)) 3 Declination 30 Dec. at Noon, 7° 30/N, True Horiz. Parallax then, 54’ 21” Correfpondent) 
For Horiz. Paral, 21 Dec, 56! cat a9) True Hor, Parallax 6 |] te which, in p's Declination, 
26+... 55 28 at pafling theMerid. S47 firft Tab. p. t 1763, Ocfe gl 129 4g/N 
Dif.j D Ce D's Horiz. Diame- = 29, anfwers ween j At Paris sl 5 53 N 
. Hd Coe, F240 49 9 at 9”) “ter correipondent. § 29 35 1 698 Se 
D Pafles Merid, Greenwich 3° Dee, 1674] 6h 18m Equation » . +o rs lAnfwerable to” Dit, 6 46 
gre, 59 D tie ii al which ») { 1 5 To reduce the Deshnaticns te 
Sa app. Hor. Diam. 29 40 mean Met, Greenwich ? 
the ligisian eae ‘929% 30% So 2gh gam toam ys, ‘Time of D palling Riera! Argument, 69 — 2! 207 
. Sum 30 57 464 — o 18 
N. B. De La Caille’s Epbem, has true Horiz. Dian 29’ 23” ee by mare iy yy Fanati maar e 
Time of Y's Paffage thra' the Meridian. . am cs pee TE ee Pas 


Or 3609: 2g! ga” ssagh ; OF. 4 [ia arn 
4aMs2m seas betore, Noon 4 5 55N 
4.0% to yo! At Creemonud, vequiuied, 


tp_The Moon's Horizontal Parallax to p's Hoviz. Diameter jx sof 


N.B. The Moon's Semindiurnal Are, asin 2d Table of the le Hand P. 7 r iy y | 
Geet . ‘ € re hele cde ani the mean Dime of ber Sexthing cord 
to ber Aye, Sor ber Setting anid Rifing, » 1 at Bottom of ae heft ‘A : ph at ee, fubira ted fran: the mean Tin of ber Sent, iNgy according 


A 
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A TET TOTEM ERT SRT Oe EST OA ME] 8g Dare f 
TONAL DIFFERENCE to be added or fubtraé?ed to or from the SUN, MOON, or PLANET’s Place 


A ‘VABLE thewing the PROPORT. ‘ 
Declination, R.A. @&e. at a firfi Meridian for the refpeGfive Place, Declination, R. A. Ge. toa given Difference of Weft or Eaf? Longitude. 
Arguments. Diurnal Difference move or leis 5 and Difference of Longitude. 


Learn, 40° 500 60° 70° 80° 120° 
Dit. = aes pagel Var Wiech ee ee 
| 7a 

u wd iyi’ @ alt ayy e 4 iy yy 
7 TTT a aT a aa ou nw 
° ° “6 o 7 wlio v wi o 7 #|o 7 @ ° ovu 
et — pote as aa, ots ioe pena, 
I ° ° ° Oo 6 4cf Oo 8 20} 0 10 Of} O II 40 ° ° 920 0 
2 ° ° 0 10 of O 313 2c] 0 16 gcf O 20 Of O 23 2c c co) o 40 0 
3 ° ° 015 c]o20 of O25 of O 30 Of 0 35 0 © ° Io 0 
4 ° ° © 20 cf 0 26 gof oO 33 20] © 40 «cf © 46 go c I 120 0 
5 ° ° O25 cE O 33 20f O 41 go] © 50 0 o'58 20 c 1 i 4O 0 
6 ° 020 cf O30 of ogo of O 50 cj] 1 O Cf Fr 10 Of r20 © c I 2 0 0 
7 ° 0 23 20f 0 35 Of 0 46 40] © 58 zo] 1 1D Of I 2r 4c} I 33 2 c 2 220 ¢ 
8 ° © 26 4ef 9 40 Of O 53 2c 1 6 go] 1 20 of 2 33 20f 1 46 4cf 2 0 © 2 24O © 
9 0315 Of 030 Of O45 Of 1 O cl 115 Of 3 30 Of 145 OF 2 oO cf 2 IS © 2 3 9 0 
BT) o 16 40] 0 33 2cf O 50 Of & 6 qc} I 23 207 T 4O Of T 56 40] 2 13 20f 2 39 3 3.70 0 
TI o 18 2c] 0 36 gof © 55 Of 1 313 207 1 31 40] TF 50 Of 2 8 zof 2 26 ac] 2 45 Cf 3 3 20] 3 340 6 
12 O20 Of Oo go © 10 of x 20 of 1 go of 2 O of 2 20 of 2 40 of 3 O CF 3-20 Of 3 4 oO ¢ 
3 o 21 gc] 0 43 2c] 1 5 Of t 26 gol 1 48 20] 2 10 of 2 33 gop 2 53 20 3.15 cl 3 36 40] 3 420 ¢ 
14 o 23 20] 0 46 gof r 19 Of 1 33 20 1 56 gol 2 20 of 2 43 20] 3 © 40} 3 30 «CF 3 53 20 4 44° o 
15 o25 of O 51 C¢€ JI 5 0 J 40 Cf 2 § 2) 2 g°_ 9° 255 Of 3 20 oF 3 45 81 4 39 OF 4 5 9 0 
16 ° © S4 2cf 120 Of 1 46 4c] 2 13 20] 249 Of 3 6 go] 333 204 4 © Cf 4 20 GOT ge 520 \ 
17 ° © 57 404 125 Of 1 53 20} 2 2X ZO} 2 59 OF 3 18 20f 3.46 gc] 4 15 Cf 4 43 207 5 5 49 of 
18 ° 1°0 of 130 07 3 0 of 230 0] 3 © Of 332 Of 4 FO ef Hay GS Oo SFS 6 oOo ¢ 
1g ° 1 3 20f 135 of 2 6 gel 2 38 20; 3:10 Of 341 40) 4 13 25) Fas & 5 16 40] 5 6 20 0 
20 ° 1 6 4c] 3 40 o] 2 13 20] 2 46 go! 3.20 of 3 53 20] 4 26 4c] 5 Of] 5 33 28 6 640 © 
21 rao o| 145 o] 220 of 255 of 330 Of 4 § <] 440 o 5 15 <] 5 se 0} 6 7 0 © 
22 113 20} 50 of 2 26 go] 3 2 20) 3 4O © 4 16 40] 4 53 2c] 5 39 © 6 6 gol 6 720 0 
23 116 go} 1 55 of 2 33 20] 3.12 40) 3 50 Of 4 2320p 5 6 go, $45 0 6 23 20/7 749: ¢ 
24. 120 of 2 0 of 2 40 of 320 of 4/0 cf 4 4o of 5 20 cl 6 Oo of Gyo Of 7 8 Oo ¢ 
26 123 20] 2 § of 2 46 4o 3.28 20] 4 10 of 4 cx 4gof 5 33 20) 6 15 Of 6 56 40] 7 | 8 20 © 
26 126 gof 2 10 Of 2 53 20f 3 36 4o/ 4 20 Of] 5 3 20 5 46 40] 6 30 Of 7 13 20] 7 8 40 6c 
27 130 of 215 of 3 0 of 345 0] 430 Of 5 15 Of © 0 of 645 Of 7 30 OF 8 9 9° ¢ 
28 133 2c] 2 20 Of 3 6 go} 3 53 20} 4 49 0 5 26 go] 6 13 208 7 O OC 7 46 40/ S 9 20 0 
29 136 40] 225 Of 3.13 20] 4 F 40) 4 50 9 5 38 20] 6 26 go} 7 15 ec] 8 3 204 8 9 49 0 
30 1 40 0} 2 39 ©} 3 20 o} 4 10 oO} § 9 Of § 59 0} 6 40 cf_7 3° of 8 20 of 9 oo 3G 
31 oO 51 1 43 2) 2 35 Of 3 26 40} 4 18 20) 5 19 0 6 1 40] 6 53 201 7 45 0 36 40] 9 10 20 0 
32 ° 53 146 gof 240 of 3 33 20] 4 26 go] 5 20 © 6 13 20 7 G go] 8 O 3 201 9 10 40 ¢ 
33 Oo 55 1 go of 245 of 3 40 of 435 of § 30 0f 625 of 720 qf 815 Ir 0 6 
34 o 56 153 20] 2 50 of 3 46 4c}.4 43 20) § 49 0 6 36 ao} 7 33 2c] 8 30 tao 6 
35 {2° 58 1 6 40] 2 55 cf 3 53 20] 4 51 40] 5 50 Of 6 48 zo} 7 46 4c] 8 45 0 Ir 4o 06 
36 ro cf 2.0 of 3.0 of + o cf § 9 Of 6 © of 7 y OF 8S OC FV CO 12 0 6 
37 1 1 4of 2 320 3 5 of 4 6 ac] 5 8 20 610 of 7 rr 40] 8 13 20! 9 15 12.20 0 
38 r 3 20 2 6 go} 3:10 Of 4 13 2c] 5 16 40} & 20 of 7 23 20] 8 26 yu} 9 30 9 1240 © 
39 1 5 of 210 of 3.345 of 4 20 cf 5 25 0] 6 30 c} 735 OF B4e of 945 © 130 0 
go 5 6 gol 2 13 20) _ 3 20° OF 4 2G ach 5 33 2¢ 4 40 Of 7 40 40 3 §3 20 bas ° by 20 6 
4 1 S20] 2.10 40| 325 Of 4 33 24] 5 41 40] & so of 7 58 20h 9 © 40) 1340 0 
2 r10 cl 222 of 330 of 4 go cf § 50 0] 7 » of S19 of gy 20 9 14 0 © 
43 rr. gof 2 23 2¢{ 3 35 Of 4 46 god 5 53 20] 7 30 of 8 21 4of 9 33 29 Ip 209 0 
4+ 113 20] 2 29 yol 3.40 Of 4 53 20 6 6 40] 7 20 of § 33 20f 9 46 40 iy qo 0 
45 135 07 2 32 Of 3 48 8 5 oO of 6 15 oO} 7 3° of 8 45 efto Oo oO 15 0 0 
46 116 gc] 2 33 261 3 50 of § © 40 6 23 20] 7 4o of & 56 yc]10 13 20 15 29 © 
47 1318 20f 2 39 40} 3 55 OF 5 13 2 6 31 go] 7 50 of g 8 2c}10 26 qo 15 go oO 
4s 120 of 240 cf 4 co of § 20 cf G40 of 8 Oo of 9 20 Clio qo ¥ 16 0 © 
49 121 40] 2% 43 20f + 5 OF 5 26 yo] 6 43 20] S$ 10 of 9 31 4c}10 53 20 16 20, ¢ 
50 123 20f 2.456 40] 4 10 GF § 33 2% 6 56 go] 8 20 Of 9 43 20]1F © 40 16 4a 
se 125 cf 2 50 of @ Ig Of § 4Oo © 6 5 of 8 30 Of 9 S55 CfIF 20 woe & 
52 126 gel 2 53 20] 4.290 cf § 46 gel 6 13 20) B go efIo 6 40]tr 334 54 w72o © 
53 128 a0of 3 56 40] 4 25 Cc] § $3 26 6 21 gv] 8 50 Of to 18 aofis 4O gol13 15 Re ae: 17 40 4 
Sih 140 of 30 Of 4 30 cf 6 oO of 6 30 Of 9 O OfI0 30 OF12 © Woo 8 
RS 131 40] 303-26) 4.45 of 6 6 4c & 38 20] 9 19 Ofro gi goliz 13 20119 45 & 4 rs 20.0 
56 “1433 20f 30 O gel gq qo cf} 6 13 20 6 46 go] g 20 Of to g3 20lr2 26 gofrZ Oo © 8 ° 
47 135 Of] 3 19 OF 445 0 620 cl 7 5§ Of} 9 30 OFFI § OFF2 4O o1rg F o 
58 136 go] 30°13 26] 4 50 Of 6 20 Qe 8 93 20] g go Cpr 16 Zo}12 §3 20414 30 ‘ 
59 138 20] 3 46 go} 4 55 of 6 33 20 Barr qe] g go cyt 28 20493 Y 
0 


20 of ¢ o of G6 qo of B 20 O)to Oo ep ay ofty au ofg © 
to be addad te 


bo ago of 3 ' 59 of Gqo_of 8 20 o}te oO ett an 
“GONSTRUCTION, As 3609 to any diurnal Dillerence, fo 108, 20°, 30%, er, Dif. Long. to the proportional 
sthan the Quantity for the sf Ment 


ity forthe rft Meridian, according as the Quantity for 2d Day ia more or} 
Which proportional Diflerence is to be fubtraéted inftead of added, or added inflead of (ab- 
See Bottunof’ po xb1 for Exany here not being Room, 


or fubrasted from the Quant 
dian, the Longitude being Weft of vil Meridian, 
traétad, when the Difference of Longitude ig cafterly from the ft Meridian, 


EQUATION 


ater 
1" EQUATION ‘of the DIFFERENCE of Right Afcenfions, in Time, at Noon, between the SUN, MOON, PLANETS, and STARS, to 


the nearer Time of their refpeétive Southing at Greenwich, 


oon, a Planet or Star, at Noon, 


CONSTRUCTION of the adjacent TABLE, 


™. Diurnal Motion, D. Mot. Times 


DA®) 120 a1? 264 41” Cagm 462°) Faken as 

O4ah | o 57° 7 46 [ 3°49 | the mean 

or © $4 9 2 3 37 Differences 
° ©a Oo 27 4 40 I sr >of R.A. of 
° S40 | o 36 59 29 2 28 | thofe Bodies 
° 530 | 3 6 24 144 12 26 | for 24 Hours 
r) ©4x) 9 59 8 10 3 57 J refpettively. 
Oo 4: From which diurnal Differences of mean Motion, in 
° 54 Time, taken as mean Differences of right Afcenfion, 
3 the Quantities of Eguation tothe firtt Time of near 
1 m2 Southing, is refpectively proportioned, in the feveral 
1 21 adjacent Columns. 
1 4° 


RULE. Tiefe Equations add to or fubtra# from the 
Time of near Southing, at Greenwich, for the nearer Tim 
there, according as the Motion of the ceeleflial Body (‘marked 
at the Head of each Column) is fwifter or “fl 
the Sun’s Motion, refpettively. 

EXAMPLE 3. Zo find the nearer Time of the 
Moon's Southing, from the Difference of right Ajcenfior 
of the Sun, from right Afcenfion of the Moon, at Noon, 
being given? 

By p. 238. ) R.A.—QR.A. 1762, hom s 

Fuly 10, Noon, Greenwich . . | 15 16 3 
By Table on the Left 15h . . . « Eguation + 30 29 

16m. . 6. Equation -- 0 33 


WNP BKBKHTR Dw mw 


*s nearer Time of Southing at*Green- 
re 1762, July 10, P.M... i 75.47 § 
Being an Improvement on Mr. Brent's METHOD. 
Corre&t Time of ))’s Southing, P. M.at 8 
Greenwich, by the fame Page 238 . . i #5. 4tE 


Error. . —— 5™475 

tS This Metuop of finding the near Time of the 

Moon’s Southing never differs from the Truth but in a 

few Minutes. As the fame Method finds the Southing 

of the Stars withina few Seconds of Time; and alfc 

the Southing of allthe Planets fearcely diftering a Mi- 
nute from Truth, 


EXAMPLE II. To find the nearer Time of Aldeba- 
ran’s Southing from the Difference of right Afcenfion 
of the Sun from right Afcenfion of Aldcbaran, at Noon, 
being given ? 

By p.218. R. A. of didebaran— R, =f 


hm s 
9 41 25 
By Tad, onthe Left 9h . . , Equation — 1 29 
41m. .  e Equation — 0 7 
Total Equation —~ 1 36 
Rem. Near Time Southing of Aldebaran 

1760, Dec. 30, at Greenwich, P.M. 9 39 49 
Correé? Time of Aldebaran’s Southing, byt 8 

fame Page 218 . . . . 9 393 


of © or + Com. R. A. ©. 1760, 
Dee. 30, Noon . . . 


Error == yas 
Antigua 4h Welt Long. 6 « i Equation — 39" 
correfpondent to Afdch. Southing at Greenruicd, 
Aldebaran nearly fouths at Antigua. . + 9 49 10 
Correétly fouths at dutigua, by po 21. 6 6 g 38 54 


Oo? The fame Method et Error - 166 
37 9 52 good for the Planets, only, 


« (Lhe aboue Voble aljo finds the Dif, of Vinw to be added to ov (iva tte! Foose ch 

Time of Soutbing at the Sift Meridian, foo, i Time of Southin SP pigl vied aki 
Fatt or Wett Longitude, refpettively, the Sun's being the fwifter Motions but Dif, of 
Time to be fubtratied and added for Fatt and Wett Long, in Time, the Sun's being the 
Hower Motion 5 add for Southing of yy Grand 8; and fub, forbs YU, ds and gy 
Southing, Long, Ws and the contvar y Long. E, ‘Ihe Equation ‘being taken from the Hours 

Minutes, and Seconds, Diffirence of Longitude, Eatt or Wett Jrom the firfi Meridian, 
a ee Lr 


Mom The 


HERE FOLLOW 


LocistTicaL LoGARITHMsS. 


266 Te ROYAL ASTRONOMER 


The NATURE and USE of LOGISTICAL LOGARITHMS, 


Dee ee 
THE Difference between the commen Logarithm of 3600 (being the Seconds in a Degree) and the common Logarithm of any other Number of Se. 
conds, under or above 3600, is called tke Logiftical Logarithm of that Number of Seconds. Thefe logifical Logarithms begin at 60’, and increa 
negatively under and apirmatinly aboue 6c!. ; 
The principal Ufeof thefe /ogiftical Logarithms is for the ready proportioning Sexagefimal Quantities of all Kinds; and efpecially thofe in the 
Ratio of 1 Degree Increafe of Argument to a given Increafe or Decreafe of Equation, correfpondent: though they haveall the Ufe of common 
Logarithms as far as the Number of Scconds in the following Table (p. 267) extend. 


The DETERMINATION and USE of the logiflical Logarithms from the common LOGARITHMS., * 
EXAMPLE I. Te find the Equation of the SUN’s Center for 18 69 27° 38” mean Anomaly of the Sun? 


Argument. |Equat. ©’s Cent. Com, Log, |Same Com. Logs, Lo. Log. | extra 
1! 60 yo 6% 59 As 60! 0%==3600"| 3.55€3025]As x we Le 1 « + « «| 0.0000 | a00 |As 60! of” 
17 1 8 33 _— — 96 
————- ——— | To-F1 36 == 96 | 1.9822712/To ——= L. 9 96-—L.3600 Jj—1.5740 | 313, [To 1 36 
Incr. 1° Incr. 1/36” So 27 38 =1658 | 3.2195845 3600 
ee 658 
To-+o 44 == 44] 1.6455532|So V5" _. L.. 1658—-L.3600 |—-0.3367 | 180 |So 27 38 
Firft Equation 1°'G 57 3600 
Equation of Sun's Center 1° 7/ a1” reqd. To ico L. 44—L.3600 39107 493 |\To © 44 
EXAMPLE If, Yo find the SUN’s Right Afcenfion anfwerableto the Sun’s Place $ 27° 377 41"? 
Argument, R.A. Sun. Com. Log. |Same Com. Logs. Lo. Log. | extra As 
f 27° 2669 43! 47” [As 60’ oMs=3600"| 3.5563025}As 1.4.1. 2 es « ° c.0000 | 000 | 60’ of” 
28 { 267 49 ‘XII een | 4024 
ee —_ To 65 24 223924! 3.5937290 To = L, 3924~-L.3600, co.|— 9.9625 | 735 | 65 24 
Tner. 10 |Inc. xr 5 24 JSo 37 41 =2261 | 3.3543006 3999: 
oN cen 6 
To 41 4 =2464 | 3-3917271]|So etm Le 2261—L. 3600 0.2020 | o19 | 37 44 
Firft Equation 266° 43 47 3600 
ia RT 246 
R, A. Sun 267 24 51 req4, To =t-4 = L. 2464—L.3600 0.1645 | 754 | 41 4& 
3 * 


By the above tzvc Operations it appears, that the /egiffical Logarithms, for all Sexagefimals, under 60!, come out * negative; and all Jogiftical 
Logarithms for Sexagefimals above 60/ come out affirmative, or with contrary Signs to one another. So that if the logiftical Logarithms for 
Quantities under 60! be confidered affirmative (as they are confidered in the logiftical Tables in general)’ the logistical Logarithms for Quantities 
above 60! muft be confidered as negative ; and therefore we have given their arithmetical Complement, to make them correfpond with the logiftical 


Logarithms for Quantities under 60! ; only in taking them out, you muft remember to prefix the Index -- 9 or 1 to all logittical Logarithms 
for Numbers above 60/ ; the Indices for all Numbers under 60/ being given in the following Table; viz. below 60’, down to 6/, the Index is 
03 and below 6/ down to 1”, the Indices are cither 1, 2, or 3, asexpreffed. So that you have Nothing to do but ufe the logifiical Tables like th 
‘4 common Tables of Logarithms, in taking out the Logarithms to the Numbers, and finding the Number correfpondent to any Logarithm, 


TO find the legifiical Logarithm of any Number of Degrees and Minutes, not exceeding 90°, or of Minutes and Seconds, not above go’, or of ary 
Numbir not exceeding 5400 ? 

AT the Top, or Bottom of the Tab/ find the Degrees or Minutes, and inthe fame Column againft the Minutes or Seconds, 1efpecivels, 
on the Side of the Page, you will find the logiftical Logarithm, required. — In the fecond Reav, acrofsthe Page, from the Top, find the Num- 
ber next Jefs than the Number given, and inthe fame Column, againft the Difference greater than that Number, to make up the Number fought, 
onthe Side of the Page, you will find the /gifical Logarithm thereof, required. 

When two of the given Terms are greater than 5400, take their Ialver, Thirds, c. being in the fame Ratio. ~ But if only one of the 
given Terms exceed 54c0, takeits Ualf, Third, Ge. and multiply the 4th Term refulting, by 2, 3, @c. to correfpond with the given Ratic. 

If Hours are in the ‘Perms of the Proportion, their logiftical Logarithms may be taken out of the Table as Minutes, and the logiftical Logi 
rithm to the Minutes of an Flour may be taken out as for Seconds. 

The log. Legarithms of two fmall Arcs (being nearly as their Sines or Tangents ) may be ufed in trigonomctrical Proportions, with the common Lop. 
Sines, or Yanpents, of two of the other Terms, being large Arcs; but then inftead of the Log. Sines or Tangents of thofe large Arcs you muti 
take their arithmetical Complements, and the contrary ; becaufe (properly) the logiftical Logarithms in eur Table are all negatiee, (but being 
all of one Kind are confidered affirmative) and fo in ufing them with affirmative common Logarithms the latter mutt be reduced to Negatives, Or 
elfe our negative logiftical Logarithms mutt bercduced to Affirmarives, (like common Logarithms) by taking their arithmetical Complements, 
when they are ufed with common Logarithms, without taking their arithmetical Complements. But this Proportion may be as fpeedily refolved 
by common Logarithm Sines to every Second of fmall Arcs (ferving indifferently for Log. Tangents of thofe Arcs) with the Log. Sines or Tan- 
gents of large Arcs. 

EXAMPLES, 


Lo. Log. L. Log. Lo. Log. Lo, Log. | Lo, Log. 
As 60! 0”! o,0000 |As 70°19! co.] 0,0689/As 24h co, J.Go21 [As 1° of co.| 8.2218 As 4721 co. 0.1197 
To 7g 18 | s.qorg }To 34 50 0.2362} To 76/44”) x-8oqr {To x34 7” 0.6603 }To 60%... | 0.0000 
So 76 11 } 1.8963 |So 29 3n 0.30811S0 13%54m~ 0.6357 So 60197 0.9777 (So 2948 0.0868 
To 95 36 14.7977 $fo 14 37 0.6132] Lo Maes 0.1319 Io 82/ 524 98598 [To 477 284 2.2045 
Lo, Log. Lo, Log. Com.L,Sines Jo, Logs Lo, Loge 9) cove 
Or, As Gof o”| o.caoa |Asrs/ 37” co.| 1.4154 |As S.20/ 45%co,| 2.2227608/As  20/ 35”co. 75354 |Asso’45” | 0.4646 jie 
To 75 13} 1.9014 |'Fo Sh 9f 0.8688 [To S, 14/274 7-6235927/To 14/277 0.6183 [To1r4g27c0] 1.3817 Mee 
So for 48 gh} o1973 |SoqgG! ai” 0.1137 {So S.37%19/ 9-7826301'Su S, 37°19! co.) 062173 [508.379 197 ge 7826 be 
Vo Zor 47 48 | o.0g87 |To2gh o 0-3979 |To Svasora’ 9.62898 36|ToS.25%11/ c0.| 0.9710 |ToS.2g 11] 9.6a8y Sins. 
Doub. 95 36 aH above, S.f 9.6290 


LOGISTICAL 


and NAVIGATOR, 
acy 


LOGISTICAL LOGARITHMS 


o 3 1 2 2 
v7 : 13 j4 125 1% 
— fo) 120 180 240 300 Feo" II 
2 1.77824 4 nul eaaey 2 
147714 Te 
: 117710| 1-4745| 102986 161761 | 1.0792 | coco 660 
i 1.7639] 1-46 a 1.1743 | 1.0777} 9988 7368 
3 BELA Wart cy Saat he Marea beget BA, 7361 
4 i75704 14664 | t-2939] 11767 | 1.0748 9904 7354 
i ee +3639] 1.0 . 
g_| Hse |sttae|Shsal sakot) sere) 8 | Sat a 
7 : tbs 1.4559] 1-2868} 1.1654] 1.0706 28 73 
8 : 2 F 164525] 16-2845] 1.1636] 1 ete Bone 35 
+7238] 14491] 1.2821} 1616 poree ieee 7328 
9 < 21619] 1.0 i 
to r 7375) 64457] 162798] t.1607 re 9905 7322 
I T7UI2] Wegg24) 102775 1e1gS4] 1 eae ogee a 
1.7050] 1.43g90| 1.2 Bebb! 73°9 
12 1.6 4 12753 1461566] 1.0635} g86 7202 
13 Ne tiig Berea Rega al eae roGs; | 9858 aoe 
14 1.6871 ie Tet 1.1532] 1.0603 | 9846 aio 
23}? fees Aaeeseoraebe | aceade ha cee 9834 7283 
16 {2 1.6755 %, : = 3] 11498] 1.0580 9323 7276 
17 2 1.6698 Paice ae rerqgSty y 0566 “osir 7270 
18 |2 1.6642] 1.4165 ie . 1.1464] 1.0552 | gSoo 264 | 
19 |2 se 8 be eee 1.1447] 1.0539] 9788 257 
20 |e Tere Eine TASTE Pe Ue3G | Me G25 | 0777 231 
a1 {2 Taare wee P3553 | Eats | teste 9785 244 
22 1.6435 Vache 12531 1.1307} 1.0498] 9754 238 
= 1.6372 oe et vaeee 1.0484] 9742 7232 
1.6320 1.2 coe . "F523 1.0473 
CH feetba eeite) sro) Stn] tae daa] es 125 
26 1.6218] 1-3919| CaS £:4331) 1.0444 | 9708 7232 
27 1.6168 1.3899 be ih 1.13141 Yogg1| 9697 7206 
. 2.1007] 1.6118] 1.3860 sates nets 1.043381 9686 =200 
2.0939! 6069] 1 : 112021 ro 6 9193 
a) |zegnan dete] rats] ast] sate] stot ele i187 
31 | 2.0649 5973 | 13773 ae3it os 1.0378 | 9652 7183 
32 2605321165925] £3745 eres Sate 1.0365 9641 7175 
ty daeaselatese| aertel case linseed ool cee 168 | 
34 [acozg8| res84o| 1.5688] rraslo| 102286] 770332 961 7162 
38 BiG 1521 15780 | £23660 paces fie 1.0326 | 9608 7156 
ZOOCOF YT, gay qoaGanl Denis 5.03137 $59 7% 
a7 uta leeeeoe 1-363) 1.2218] ¥-1154) Toz00 2307 baad 
38 | 1-976 95] 1.3604] r2198] 161138 300] 9586 3 
9795} 165651) 1.3576] 1.2 38 3°] 1.0287) 9575 7337 
39 | 1-9652] 1.5607 iat peti 361123} yoogs 9564 ior 
£2_| #-asaal 13509] regsas| rats| sutogs| Eezea| $23! 7134 
40 [166435] 1.5520 13495| P2ar9 SPOT} F0248 | 9542 zis 
2: 1.9331) resac7| 9.3 23 +2419 1.1076 T.023 9532 712 
49 [10238] tease] geocarl racke soba gs Ga22| gear MPAs 
44 1.9128 ws 351 19344¥} r.z080} T.1045 223) 9522 710 
45 [1.9031 eee: 163415] 1.2061 | 1.1030 poets 9510 71co 
46 |18935| 1.5310 1.3388 | raogr] Tetorg pees oe 7093 
47 | 1-8842] 1.526 1.3362] 1.2022] 1-099¢ pcbiceet Hubs 7007 
8 5269] 1.3336 999] 1.0orsz} 9478 yo$. 
4 1.8761 1.5229 3336] 1.2003 T0984 72] O478 . 
49 J1-866r] 1.5180 1.3370] 1.198, ] 10969 1.0160] 9467 7s Vara | Gar aes 
a laheralcvaali ol ne nepealqee lee yu69 | Gris | Goes | aoae 
gt | 1.8487 ene 453259] 1.1946] 1-0939 mohas| o4a6 7063 : Mol Gran 
e af ree | Fe OLAe “O67 
BE PRRRZ/ Eso) 22h] vm | ona] hovsel gies joie 
+8320] 8.5032] 4.91 +1908] 1.090 oy Ode —— 
St fteRagzy Liaes 113183 11d89 Teles eo 9414 7044, 
55 UBISO{ c4g56] ¢ 3rsh} wi897] 1.0880 risks 94.04. FOR 
56 | 18081! reqqih 23th. 1.1852 | Tok6s roost} saad 7032 
57 1.8004 | 14881 aan iatqat wehiel weary 0333 aks 
38 [1.7929] ra8aal rqosal raiser | eon3s nese lasts rere 
Ad) [P7845 | Fep8o8 ead Weel (eacice 7.0036) 9362 psd 
io. nagy Se (Seqoot  aorel naeee Lee 119024 | 9351 7008 
ee tT | E3010 re7Gr 1.0792 Wccas 9348 aes 
meta] E9000} -9445 Gogo 
ims 
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16 v7 18 1g 


20 21 | 22 | 23 24 


pause | eeeees 1 sete) oe 

he goo 960 1020 ro80 | 3114.2 | 1200 | 1260 | 1320 { 1380 | 1440 
o | 6021 | 5740 | 5477 | 5229 | 4994 | 4771 4357 | 4184 | 3979 
x | 6016 | 5736 | 5473 | 5225 | 499° | 4768 4354 7 4261 # 3976 
2 | Gorr | 5731 | 5469 | s2ar | 4936 | 4764 4351 | 4158 | 3973 
3 | 6006 | 5727 | 5464 | 5217 | 4983 } 4760 4347 | 4155 | 397° 
4 | 6001 | 5722 | 5460 | 5233 | 4979 | 4757 4344 | 4152 | 3967 
5 {| 5997 | 5718 | 5456 } 5209 | 4975 | 4753 4340 | 4149 | 3964 
6 | 5992 | 5713 | 5452 | 5205 | 497! | 475° 4338 | 4145 | 3961 
7 5987 | 5709 | 5437 | 520% | 4967 | 4746 4334 | 4142 | 3958 
8 | 5982 | 5704 | 5443 | 5197 | 4964 | 4742 4331 ] 4739 |] 3955 
9 | 5977 } 5700 } 5439 | 5193 | 4960 | 4739 4328 | 4136 | 3952 
ro | 5973_{ 5695 | 5435 | 5389 | 4956 | 4735 4325 | 4133 9 3949 
rn 5y08 | 5691 | 5430 | 5185 | 4952 | 4732 | 4522 | 4321 | 4130 7 3946 
72 5963 | 5686 | 5426 | 5x81 | 4949 | 4728 | 4518 | 4318 | 4127 | 3943 
13 5958 | 5682 | 5422 | 5177 | 4945 | 4724 | 4575 | 4315 | 4124 | 3940 


472 | 4511 | 43x1 | 4x20 | 3937 
4717 | 4598 | 4308 | 4x17 | 3934 


5677 | 5418 | 5173 | 4941 
5673 | 5414 | 5169 | 4937 


16 5944 | 5669 | 5409 | 5165 | 4933 | 4714 | 4595 | 4305 | 4194 | 3937 
17 5939 | 5664 | s4o5 | 5161 | 4930 | 47x0 | 450% | 4302 | 4x11 | 3928 
18 [| 5035 | 5660 | sqoxr | 5157 | 4926 | 4707 | 4498 | 4298 | 4108 | 3925 


4703 | 4494 4I05 | 3922 


5655 | 5307 J 5153 | 4922 
4699 


5 | 55x | 5393 J 5749 | 4928 


5646 | 5389 | 5145 | 4935 | 4696 
22 5916 | 5642 | 5384 | st4r | 4921 | 4692 
2 5911 | 5637 | 5380 | 5137 | 4907 | 4689 
24 | 5906 | 5633 | 5376 | 5133 | 4903 | 4685 
25 5902 | 5629 | 5372 4 5129 | 4900 | 4682 
26 5897 | 5624 | 5368 | siz5 | 4896 | 4678 
27 5392 | 5620 | 5364 | 5122 | 4892 | 4675 
23 5888 | 5615 | 5359 | 5113 | 4889 | 4671 
29 | 5853 | 5621 | 5355 |] 5114 | 4385 | 4668 
30 5878 | 5607 | 5351 | S110 | 4881 | 4664 


31 | 5874 | 5602 | 5347 | 5106 | 4877 | 4660 
32 | 5869 | 5598 | 5343 | soz 4 4874 | 4657 
33 | 5864 | sso4 | 5339 } so98 | 4879 | 4653 
34 | 5860 | 5589 | 5335 | 5094 | 4866 | 4650 
35 | 5855 | 5585 | 53317 | 5290 ¢ 4863 | 4646 | 4440 | 3°75 
36 5850 | 5580 } 5326 5086 ¢ 4859 | 4643 
37 5846 | 5576 | 5322 | 5082 | 4855 | 4639 
38 | 5841 | 5572 | 5318 | 5079 | 4852 | 4636 
39 | 5836 | 5567 | 5324 | 5075 | 4848 | 4632 
40_| 5332 1 5563 | 5310 | 5077 | 4844 | 4629 
4% 5827 | 5559 | 5306 | 5067 | 4841 | 4625 
42 5823 | 5554 | 5302 | 5063 | 4837 | 4622 
43 | 5818 1 5550 | 5298 | soso | 4833 | 4618 
44 | 5813 | 5546 | 5204 | 5055 | 4830 | 4615 


4612 
4608 
4604 
4601 
4597 
4594. 
4590 
4587 
4584 
4580 
4577 
4573 
4570 
4.506 
4563 
4559 


45 | 5809 |] 5541 | 5290 F so51 | 4826 
46 | 5804 | 5537 | 5285 | 5048 | 4822 
47 | 5800 | 5533 | 5281 | 5044 | 4819 
48 | 5795 | 5528 | 5277 | s0go | 4815 
49 | 5799 | 5524 | 5273 | 5036 | 43x1 
50 5786 | 5520 5269 | 5032 | 4808 
5% 5781 | 5516 | 5265 ] 5028 J 4804 
52 5777 5501 261 | 5025 | 4800 
53 5772 | 5507 | S257 | sozx | 4797 
$4 | 5768 | 5503 | 5253 | 5017 | 4793 
_55 5763 | 5408 | 5249 | sorz | 4789 
56 5758 | 5494 | S245 | 5009 | 4786 
57 5754 | 5490 | 5241 | 5005 | 4782 
58 5749 | 5486 | 5237 | $002 | 4778 
59 | 5745 | 548 | 5233 | 4998 | 4775 
Go | 574° | 5477_|_ 5229 | 4994 | 4773 


15 16 17 18 19 | 20 
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34] 3s | 36 | 37 | 38 | 39 | 40 41 | 42 | 43 | 44 1° 


o 7? 
EET 2040 2100 | 2160 | 2220 | 2280 2340 | 2400 | 2460 |_ 2520] 2580 |} 2640 ff # 
ara 2467 | 2345 | 2218 1761 | 1654 | 1549 | 1447 [3347 ° 
ae 2465 | 2339 | 2216 1759 | 3652 | 1547 | 1445 | 1345 1 
i 24.62 | 2337 | 2214 1757 | 1650 | 1546 | 1443 | 1344 2 
2460 | 2335 | 2212 1755 | 1648 | 1544 | 1442 1342 3 
3 2458 | 2333 | 2210 1754 | 1647 | 1542 | 1440 | r3g0] 4 
. 2456 | 2331 | 2208 1752 | 1645 | 1540 | 1438 | 1339 5 
r 2454 | 2323 | 2206 1750 | 1643 | 1539 | 1437 [1337 6 
; 2452 | 2326 | 2204 1743 | 1647 | 1537 | 1435 | 1335 7 
$ 24.50 | 2324 | 2202 1746 | 1640 | 3535 | 1433 | 1334 8 
e 2448 | 2322 | 2200 1745 | 3638 | 1634 | 1432 | 1332 9 
a2 2445 | 2320 | 2108 1743 |_3636 | 1532 | 1430 f 1332] 10 
“2443 | 2318 | 2196 1741 | 1634 | 1530 | 1428 | 1329 |” aa 
i 2441 | 2316 | 2194 1739 | 1633 | 1523 | 1427 1327 12 
13 2439 | 2314 | 2192 1737 | 1631 | 1527 | a4a5 | 1326] 33 
14 2437 | 2312 | 2190 1736 | 1629 1525 | 1423 1324 14. 
15 2435 | 2310 2188 1734 | 1627 | 1523 | 122 1322 15 
16 2433 | 2308 | 2186 1732 | 1626 | 1522 | 420 1321 16 
17 2431 | 2306 | 2184 1730 | 1624 | 1520 | 1418 1319 17 
8 2429 | 2304 | 2182 1728 | 1622 | 1518 | ra17 1317 13 
19 2426 | 2302 | 2180 1727 | 1620 | 1516 | aarg 1316 19 
as 2424 | 2300 | 2378 1725 | 2619 | 1515 | 1413 | 1314 | 20 
I 2422 | 2298 | 2176 1723 | 1617 | 1513 | sqim | 1313 [ax 
as 2420 | 2296 | 2174 1721 | 1615 | istz | rg10 gis 22 
23 2418 | 2294 | 23172 3719 | 16313 | 1510 | 1408 | 3309 23 
24 2416 | 2291 } 2170 1718 | 1612 | 1508 | 1407 1308 24 
25 2414 | 2289 | 2169 5 1716 | 1610 1506 1405 | 1306 | 2g 
26 2412 | 2287 | 2167 | 2049 1714 | 1608 | 1504 | 1403 | 1304 | 26 
29 2410 | 2285 | 2165 1712 | 1606 | 1503 | 1,02 1303 27 
2k 2408 | 2283 | 2163 1711 | 1605 | 1501 | 1400 5 1301 | 28 
29 2405 | 2281 | 2361 1709 | 1603 | 1499 | 1398 | 3300 29 
30 24.03 | 2279 | 2359 1707 | r601 | 1498 1397 | 1298 30 
eres 240% | 2277 | 2157 1705 | 1599 | 1496 | 1395 | 1296 I 
32 2399 | 2275 | 2455 1703 | 1598 | 1494 f 1393 | 3295 | 32 
33 2397 | 2273 | 2453 31702 | 3596 | 1493 | 1392 1293 33 
34 2395 | 227 | 2351 1700 | 1594 | 1493 | 4390 | x291f 34 
35 2393 | 2269 | 2149 1698 | 1592 | 1489 | 1388 | 1290 35 
36 2391 | 2267 | 2147 3696 | 1591 | 1487 | 3387 | 3288 36 
37 2389 | 2265 | 2145 3694 | 1589 | 14386 | 1385 | x28 37 
38 2387 | 2263 | 2143 1693 | 1587 | 1484] 1383 | r285] 38 
39 2384 | 2261 | 2141 1690 | 1585) 1482 | 1382 { 1283 39 
40 2382 | 2259 | 2139 1689 | 1584 | 1481 | 1380 | 1282 40 
41 2380 | 2257 | 2237 3687 | 1582 | 1479 } 1378 | 1280 4 
42 2378 | 2255 | 2135 1686 | 1580 | 3477 1377 | 1298 42 
43 2376 | 2253 | 2133 1684 } 1578 | 1476 | 1375 | 1277] 43 
44 2374 | 2251 | 2131 1682 | 1577 | 14.74 1373 | 1276 44 
+ 2372 | 2249 | 2129, 1680 1575 | 1472 | 1352 | 2741 95 
46 2370 | 2247 | 2127 1678 | 1573 | 1470 | ¥370 | 1272 46 
47 2368 | 2rg5 | 2125 3677 | 3572 | 1469 | 1368 1270] 47 
48 2366 | 2243 | 123 167 1570 | 1467 | 1367 | 1269 43 
49 2364 | 2egr f ar2r 1673 | 1568 | 1465 | 1365 | 1267 49 
5° 2362 | 2239 | 2179 | 1671 | 1566 | 1464 | 1363 | 1266 50 
sr 2359 | 2237 | 2117 1670 | 3565 | 1462 [1362 1264 1 
52 2357 | 2235 J ans 1668 | 1563 | 1460 1360 § 1262 52 
53 2355 | 2233 | 2113 1666 | 3563 | 1459 | 1359 | 1261 53 
54 2353 | 2232 | 2131 1663 | 1559 | 2457 | 3357 1259 | 54 
55 2351 | 2229 | 2109 _ 1663 | 1558 | 145s | 1356] 1257 | Sg 
56 2349 | 2227 | 2107 1663 | 3556 | 1464 F 1354 | 1456 56 
3 2347 | 2425 | 2105 659 | 1554 | 1452 | x352 | r25q] 57 
345 | 2223 | 2103 | 1987 1657 | 3552 | 1450 | 1350 | 1253] 58 
2 2343 | 2220 [ a1or | 1986 1655 | 3551 1449 | 1349 ] 1251 59 
o 2341 | 2213 | 2099 | 1984 1654 | 3549 | 1447 | 1347 | 1249} 60 
34 | 35 | 36 40 7 40 42 | 43 | 44 
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The 


47 | 48 | 49 | 5° 7 58 
2820 | 2880 | 2940 | 3000 } 3060 
1061 | ey6g | o880 | 07G2 | 0706 
1059 | 0963 } 0878 | 0790 | O7e4 
3057 | 0966 | 0877 | c78g | 0703 
1056 | 0965 | 0875 | 0757 | 0702 
1054 | 0963 | 087 0755 | o7c0 
1053 0962 | 0872 | 0785 | O809 
sost | op6u | 08741 | 0783 | 0697 
1950 | oysy }| 0809 | 0782 | 0695 
yogS | ogs7 | 0853 | 0780 | 0894 
1047 | 0956 | 0863 | 779 | 0693 
yo45 | ogsd. | OS65 { a777 { O6g2 
1044 | 0953 | 0863 | 0776 | obyo 
icz2 | 0951 | 0862 | 0774 | 0689 
IO4t | og50 } 0860 | C773 0687 
1939 } 0948 | C859 | o772 | 0586 
1037 | coa7 | 0857 | 0779 | 2985 
1970 a4 5 0356 | 0769 | 0683 
Joz4 | ong | 0855 | 0797 0632 
1233 | 0442 | 0853 | 0766 0680 
1031 0941 0$ 52 0764 | 0979 
1030 | 0939 | 0850 | 0763 | 0678. 
1028 |~0933 | OS4g | 0762 | 0676 
1027 | 0936 | 0847 | 0760 | 0675 
1025 | 0935 | 0846 | 0759 | 0673 
1024 | 0933 | 0844 | 9757 0672 
roa2_| 0932 | 0843 | 0756 | 0670. 
1021 | 9930 | o8g1 | 0754 | 0669 
1o19 oaay o840 | 0753 | 0668 
1018 oa2z7 | 0838 | 0758 0666 
1018 | 9626 | 0837 | 0750 | 0065 
rors | og24 | 0835 | 0749 | 0603 
1013 | 0923 | 0834 | 0747 | 0662 
1012 Sant ose 0746 | 0665 
1OI1O 0920 0831 | 0744 | 0659 
1008 | 0918 | 0830 | 0743 | 0658 
1ooy | corz }_O8e8 | 0741 0656 
105 | agig5 | S27 | 0740 | 0655 
1004 | ogry | 0825 { 0739 | 0654 
ror $ 7: 52 


icor 

_2999 0909 
0998 | 0908 
0996 ong 
S995 Ons 
0993 OYO3 
09g2 ogo: 
yoo ogo0o 
ouSg | o8gy 
oyh7 O87 
0486 | of y6 
oysa o8o4 
ogh3 0893, 
og! o8gt 
oyso o8yo 
0978 0833 
0977 o8s7 
2075 o83 5 
0974 | o8sy 
Og72 02833 
og7t osyy 
og0g o88o 
47 | 48 


0720 


0719 
ST) 
0716 
o714 


O'l3 


o7tt 
o710 
o7O9 
a7o7 
070% 


50 


0027 


e626 
o62z4 
0623 
obat 


gt 


52 


52;] 53 
3120 | 3180 
o621 | 0539 
0620 | 0537 
0619 | 0836 
0617 | 0535 
0616 | 0533 
0615 | 0532 | 
0613 | 0557 
o612 | 0529 
of10 | 0528 
o6og | 0526 
0608 } o525 


o5e9 
0507 
0506 
O505 
0503 
o5oz 
osor 
0499 
0498 
0497 
0495 
0494 
0493 


04gt 
— 


0490 


53 


©3479 
0378 
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| 53 | s9 o¢ 


aaa | 2480 [agen 


| 


9147 | 9073 o 
0x46 | 0072 1 
0145 | 0071 2 
O143 | CO69 3 
o142 | 0068 4 
pons | eras | o067 | 5 
O1g0 | 0066 6 
or3zy | 0064 7 
0137 | 0063 8 
0136 | co62 9 
©1135 | C061 ro 
0134 | 0060 | yx 
0132 | 0058 2 
0131 | 0057 313 
O130 | 0056 14 
AEE ee 
0053 16 

0052 17 

OOsI 138 


0128 CC4g 20 
O24 | 0047 21 
0120 | 0046 22 
O19 | 0045 23 
Or17 | 0044 24 

gu hotss \ioest. as 
Ors OO4l 26 
O114 | CO4o 27 
OXI2 | 0039 28 
OLIL | 0038 29 
ore) foe3s | 36 
C109 | 0035 41 
107 | 6034 32 
2106 | 0033 33 
Or05 | 0031 34 
Siok | 6e38)) 245 
9103 | co2z9 36 
Cfo | 0028 37 
O109 | 0927 38 
Ol9gy 0025 39 
0098 0024 40 
0096 | oc23 ara 
0095 oc22 42 
0094 7 COE 43 
0093 | oo1g 4el 
Boks dee Boe Ll BCA CE 
9090 | OO17 46 
0089 | 0016 47 
0088 | coors | 48 
0057 | 0013 49 
0085 | Cor2 50 
008. | Cor 5h 
0083 | 0010 52 
co82 } oa08 53 
0080 | 0007 54 
0079 | 0006 55 
en nem ce | eet ee fed 
2 | 0078 [ coos 56 
0977, | C004 57 
0075 ] o0o2z } 58 
cozy | coor 5Y 
0073 | ccoo )_ Se 
58 | 59 
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rT) 
“| 60 61 62 63 
3600 | 3660 | 3720 | 3780. 
e000 | 9928 | 9858 | 9738 
9999 } 9927 | 9856 | 9787 
9998 | 9926 | 9855 | 5736 
9996 | 9925 | 9854 | 9785 
9995 } 9923 | 9853 | 9784 
9994 | 9922 | 9852 } 9782 
9993 | 992% | 9851 | 978 
9992 | 9929 | 9849 | 9780 
999° | 9919 | 9848 | 9779 
989 $9918 | Siz | 9778 
9988 9916 | 9846 | 9777 
9987 | 9915 | 9845 | o775 
9986 | 9914 | 9844 | 9774 
9984 | 9913 | 9842 | 9773 
9983 | 991 9841 | 9772 
35 _| 9982 4 991° | 9840 | o771 
9981 | 9999 | 9839 | 9770 
9980 | 9908 | 9838 | 9769 
9978 | 99°97 | 9837 | 9767 
9977 | 9999 | 9835 | 9766 
9976 | 99°95 9334. 9765 
9975 | 9993 | 9833 | 9764 
9974 | 9992 | 9832 | 9763 
9972 | 99OF | 9831 | 9762 
9974 } 9999 | 9830 | 9761 
9970 |. 9899 | 9829 | 9759 
9969 | 9897 | g827 [9758 
9968 9896 9326 9757 
9966 | 9895 | 9825 | 9756 
9965 | 9294 | 9824 | 9755 
9964 | 9893 | 9823 9754 
9963 | 9892 | 9822 9 a 
9962 | 989° | 9820 Hee 5 6 Bice 
9960 | 9389 | 9819 | 9750 9175 
9959 | 9888 | 9818 | 9749 8 9174 
9958 eG 9817 | 9748 9173 
9957 | 90e2 | 9816 | 9747 2 
9956 | 9885 | 815 | 9746 gn 
9954 | 9883 | 9313 | o745 9170 
9953 ae 9812 9744 J 9169 
9952 — o8r1 9742 q 9168 
9951 9°89 | 9810 9741 67 
9950 | 9879 | g8oq | g7qo mae 
9948 | 9877 | g802 | 9739 g16 
9947 | 9876 | g807 | 9734 9163 
2246 | 9875 | 9805 | 9737 316} 
9945 | 9874 PF ofoa | 9736 pried 
9944 | 9873 | 9803 | o7a4 oie 
9942 | 9872 | o8oa | 9733 paar 
9941 | 9870 | o801 | 9732 k gx 
9940 | 4869 | 9800 9738 9159 
——. - ES icie AR RR 53 9158 
9939 | 9868 | 9798" [9740 2 | Sea ae eee aaa 
9938 | 9867 | 9797 | g72y : - 9157 
9937 | 9866 9796 | oraz . 9150 c 
9935 } 9865 | o795 | g724 : d : 9155 ; 9038 
st 9934 | 9863 | yo 9725 4 } | OtS4 9°37 
fn 9 | 972 5 9153 | 9004 | 9036 
9933 | 950% | 9743 9724 ae rn ann Pon fa afl 
9932 | 9861 | o702 $9723 9043 
9930 | 9860 f 9750 | 9722 26 : : gou2 
92a } O859 f o7Sq | guar > : ‘ 9 gog! 
oga8 9558 9788 | 9720 * : t gogo 
ane foe x desea Mis ALT dae é -25%7 f_ 945 | 93 7 2 a F; gosg 
be ot 62 a ee PS 
oA A ren eet eeeey 
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86 | 87 | 88 


5160 | 5220 | 5280 


8437 | 8387 | 8337 
8436 | 8386 | 8336 
8435 | 8385 | 8335 
8434 | 8384 | 8335 
8433 | 8383 | 3334 
84.33 | 8383 | 8333 
8432 | 8382 | 8332 
84.31 | 8381 | 3331 
8430 380 | 3330 
8429 | 8379 | 8330 
84.28 3379 8329 
; 7 8428 | 8378 | 8328 
8427 | 8377 | 8327 
8426 | 8376 | 8326 
$425 | 8375 | 3325 
8424 8374 | 8325 
8423 | 8373 | 8324 
8423 | 8373 | $323 
8422 | 8372 | 8322 
S421 | 8371 | Sg22 
8420 | 8370 
84.19 
84.38 
8418 
8417 
84.56 
8435 
84.14. 
84.13 
7 8413 
goor ; 73 8 8513 | 84 8412 
goor 3669, 84.11 
gooo 84.10 
8999 84.09 
8998 5 5 84.08 
8997 : 7 8408 
8996 | 8939 5 | 88 ; 8407 | 
8995 | 8933 ne 
8994 | 8937 i ee 
8993 | 8936 d ee 
2992 | #935 | Me79 | bee 8661 | 8609 | 8556 | S505 | Base | W403 S58 | 
8gg2 | 8035 | 8 23 5 a 
By9x | 8934 5 ae 
8990 | 8933 ce 
8989 | 8932 , tae 
8988 | 8931 8657_ ga | B5or | 84so | Base | Ease 
8987 { 8930 | SS : 39 
8986 8929 8398 
8985 8928 i Bob 
8984. | 8927 Hoos 
8983 | 8926 | * y 2395 | °345_ 
8982 | 8925 8394 
B88 | 8924 S203 
8980 8923 os. 
8979 | 8922 3 : ede 
8978 | 8925 ‘ 85 ‘ 8492 8398 | 8 
8977 | 8920 3 c 8390 
8976 | 8yt9 8389 
8975 | 8918 r 49 | 8388 
8974 | 8918 3 § r } 8: / 8388 
8973 | 8917 4 : 3 8387 


75 |. 76 86 
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THE 


Seaman’s Ready Computer : 


BEING AN 
IMPROVEMENT in Zabalar NAVIGATION. 


Whereby axy Perfon underftanding Addition, is qualified to keep a 
SHIP’s Reckoning at SEA; in Latitude, Departure, 
and LONGITUDE: 


As by which eafy TABLE, the S4zp’s Place, at any Time, may be fpeedily taken out, 
(like the SUN’s mean Place from Affronomical Tables : ) 


And all praétical Queftions in NAVIGATION and Planz TRIGONOMETRY are readily 
anfwered, without Logarithm. Sizes, Tangents, or other artificial Numbers : 


Of which fee Examples further oi. 


By this fufficiently xear Methed of travelling at Sea, affifted by Helps contained in this Work, for determining 
the Longitudes from Greenwich, Spheroidical Navigation is exploded, as ufelefs. 


FOR, as Mr. EMERSON judicioufly obferves, at P. vi. Preface to his NAVIGATION, (containing the exaé. 
Rules and their Demenftrations on the Principles of /pherical Navigation) to which Our Navication is /upplementul. 
* Te would be an idle Kefinement to deduce aTableof meridional Parts from the Spheroid. That it evould require all the Paral.el 
“© of Latitude and Arches of the Meridian to be altered accordingly ; creating an endlefs Deal of Trouble for no real Aad-vay; 
‘€ tage. That, if ave confider that no Ship can fier true to a Degree, or hardly to a Quarter Point of the Compafi, nor 
“* can meafure ber Diftance failed by the Log, to any fuch Degree of Exa€nels, but that there will always be aconfideratl, 
“« Variation from tke precite Truth, in Regard to the Ship's Place, for which Reafon fhe is chliged, as often as poffible, t 
‘* correct ber Latitude and Longitude by Obfervation. Therefore (he concludes) it would be quite triding to defeend to Sich 
“* minute Differences as can bave no jenfible Effect in Pra&ice. That, fince fuch is the Difference butsvixt {pherical anc 
* fpheroidical Navigation, if ave muft needs wander from the Truth, we had better doit ina thain and ealy Hay thai: in @ 
© rigid and dificult one.” 

Mr, EMERSON then proceeds to lay down Ais Rules of fpherical Navigation (agreeing with ows)! as fhort and 
plain as poflible ; “ Difincumbering the Seaman of every Thing long and tedious, andgiving him as vuch Sarispaciion as he 
‘© quill ever find, or can awifh for?” 

To avbich may be added. ‘That every Perfon'’s Experience (having travelled by Sea) will inform him of the ‘Trath 
of the foregoing Affertions, And a Perfon we know is perfeAly convinced thereof, in three Voyages he made to 
the H7’ey! Indies, and one to Greendund. "That the Errors by Lee Fay, and miltaken Courfe, and Diftance ren by the 
Log, from their various Caufes (of Bind, Sails fet, high Seas, Currents, Se) are with Dosh and Diffeult; 
corre€led. But a /pheroidical Navigator, having never been a Voyage, if he goes one to keep a Ship’s Reckoning, 
wil) find himiclf involved in greater Errors than thofe he pretends to correét; fince there is always much incre 
Diflgrence in Mens Judgments about fettling the Lecelf ‘ay, Currents, Coursey and Diflance, than there is betwixt 
Mpbevical and fpberoidical Navigation, 

OUR foort and cafj Method of computing a Ship's Way throug! 1 Ocean, isan Improvement from a Table we have 

Viately feen at the nd of Shercvin’s Mathematical Sables, reviled by Gardiner but did not fee till we contrived our 
own Tabley Computer Ne. I, for that Purpofe (conttruated from natural Sines) in a more general Way, as follows. 
[Computers Now 1, If, are quite a NEW INVENTION, : : 


en aan anata esinttapwesn mt snp rns adineverempshnicniavasetat nisicinatn 


Na , The 
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ea veer ee Pern eee Tamer om 
The SEAMANs READY COMPUTER. N®°.L 
4 


_——n 
109000 20000 B 40000 | goo00 
D. Lat} Dep. {D. Lat} Dep. {D. D. Lat] Dep. J. Laif Dep» posclead <i | [nash Dear anid ah 
[99998]00175 399gqjoob98}1s9992 00873 79988[01 396) 99860 s7a!15 
39970101 3961499 70}0374 5 
+h le9988foogg 119970 39952|1963||19940}224.531)59928}02044 
10998 bJoo 523 3994510209 31] 19937 02617 
10997 6}00698 39903102790) 
39848/03486 
39807/03921 
3978 1J04.181 z 
39702]048 7 549627/06093 
3961 3]95 5671149 5131069 59 
39 567}0 5369/1494 591073 37]1593 5! : 127351189) 
39 508062 5714938410782 
39392 06946] 492401036382 
39265) 07632\149081 09 540; 
39233107 304|149039/097 54 
39126}08 3 16]148907]10396 
3897 51089981148718}1 1248 
383 12109677 4851512096; d 77624] 1935411387327 
113880 110973 9f48 502112 149}}5 E 77602} 194331187303 i 
11386 37}103.54448296)12941 747 7274]2070 618093 3123294175 
384.50) 1 102 614806 3]1 3 782)|57676 76901}220511186513}24807! 
23223 86125 26126l... 


3825211169 51478251146 19 
H : 3804211236 1114755311 545% 
94.5 5|032 563 378211 302.3447276|16278) 
++ -0947§:03369}1 37662113476]147077|16344 
"109397}9342¢) 37 588|13681|]46985|17 203 
21) 093 35/03 584 37343114 33 5]|46079]179 18 
22| 09272103746 37087|14.9841146 3 59118730 
(29239}03827 é 69 55]153071146194]19134 
15629l|4602 5}19537 
16269]14.5677|203 37 ? 5 394}822 16 
1690514531 5}2113 1115437 sh725 } 
§ 17 302114.5199}21378 fee 
rHl.08988) 1753 511449401219 19) ; 
2.7],089 19 64.0418 160]144 5 50]22699 3 7 j 
18779149 £47 |234-74]152977|2 37558 
047 Fal] 176 38]09428|f2 64.58) 14.142|f3 5277 | 183 56}44096)2 3 5701152015 79 §5q|377 124179375 
2g flo8 7462484891746 ; 193921437 31|24240 
98660 4 2ZOOCOH4 3 303]2 5000) 


'34287}20602]1428 58)2 57 52 
33922|2.1197/|42402126496) 
33547)217864 1934127232115 
332. 59]2222314157327778)/. 
33 162]22 368il4 14.52/27960 
32766]2294 3:14.09 58]286 79) 
32361123 511114045 7]293 89 
32128]238281140160]29785 


+155 ]107986)c691 3194512407 
38[07880 33520]2462 
31086]2 537 

32920]2537 


olfs945215 353066883 
5027015 47a sHO668c[60440)]. + 


35967134733 
35355135355 
Dep. ID Lat 
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USE of the SEAMAN’s READY COMPUTER, 
a a SI A a a ELE 
The Diftances failed, or Hypothenufes, at the Top and Bottom of the Table, may fenify any of the Numbers below. 
10000 20000 30000 40000 s0000 60000 7oa000 80000 900007 Under or above euhich fland the correfpon- 
1090 2000 3000 ©4000 «= 5000 «6000. «7000 = 8000 gaoo | dent Dif. of Lat. and Departure, or Bafe 


200 fore] 400 500 600 joo 800 900 pand Perpend. againft the Courfe or £., on 
cei 20 4 30 40 50 60 70 80 go | one Side of the Table, to be taken in equal 
7 2 3 4 5 6 7 8 gj whole Numbers. Thofe to the Right of 


thefe being. Decimals. 

THEREFORE, the Difference of Latitude and Departure, (or Bafe and Perpendicular) anfwerable to the given’ 
Diftance failed (or Hypothenufe of a right angled Triangle) ona given Courfe, or Angle, muft be taken out by: 
Parts, and added ¢ogether ; taking out firtt for the higheft Number of Zens, then for next Tens lefs, and fo down ‘to 
Units; according to the Numbers of Figures in the Difance failed, (or Hypothenufe of a Triangle) to be taken out for. 

PROPOSITION I. Zo find the Difference of Latitude and Departure from the Courfée and Diffance gives? Orto find 
the Bafe and Perpendicular from an acute Angle and the Hypothenufe of a Triangle being given ? 

EXAMPLE I. Required the Difference of Latitude and Departure, when a Ship bas failed 85 Miles, on aS.W. and 
by S. Courfe 3 Point Wefterly ; being 3% Points to the Weftaward ? : 

Dift. [Dif. Lat. S.|Depart. W. 7] But two Decimals to the Right of any whold 
> 


| Again# 3% Points under 80 | 61.841 59-751 Number will be fufficient in taking out; excep¢ 
5 3-868 31572 where Accuracy is required, in Trigonometry. 


a | meets cries 


j 
Miles 85 65.709 53-923 Anfwer. J 


A TABLE thewing the dvgdes that every Point of the Compas, 
EXAMPLE I. 4 Ship having failed 116 Miles, on | makes with the Meridian : For turning Rhumbs, or the. 
@ Courje of 41 Degrees from the North, eafterly, requis Courfe, fteered by the Ship, into Degrees, and the con. 
red her Difference of Latitude and Departure? trary. 


Dik. |Dif. Lat.N.|Dep. E. 
Againft 41° under 100 | 75.47 65.61 


10 754 6.56 
4°53 | 3:94 N. by E. |N. by @% S. by E, |S. by W. 
Miles 116 87.54 76.11 
Anfwer. 


SSE LS SW, 
EXAMPLE III, Required the Bafe and Perpendicu- 


2h 
lar of a right angled Triangle, having an acute Angle 22 
equal 023°, and its Hypothenufe equal to 1 543? 2¢ 
, N.E.byN.IN.WbyN] 3 
Typoth.f Bafe. Perp, cn eae 32 | 

Againft 23° under 1000 | 920,5 390.70 3h 
500 seas 195-37 32 

40 30,820| 15.629 lor. E bf, te Haft | Soe WF ey 

3 2,761 lye Nor, Eaft \Nor. Weft 4 Sox. Bap So Wiep 


Anfwer 1543 |1420,332! 602.871 236 : 
2 ; 
15 0 |S.F. by EIS. by 


APD 
Plein ape 


EXAMPLE IV, Required the Bafe and Perpendi- 
cular of aright angled plain T: viangh, having an acute 
single equal to 66°, and its Lypothenufe equal to 77? 


PSU 
“Tt i tae eee Sr sae 
Againft 66° under 70 63.948 | 28.472 t a ; 

7 6.395 2.847 : y : 


Ditt.| Bate. Perp. 


—— 


eoend Son 


Anfwer 77 | 70.343 34.319 
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USE of th SEAMAN’s READY COMPUTER. 


—_— 


PROPOSITION II. Yo find the Difirence of Latitude and Departure from feveral Courfes and Diftances failed; oy 
to work a Ship's Traverje; to find tbe Miles ina Degree of Latitude, or take a Map of an Eftate, or County ? 


MAKE a Traverfe-Tahh, as on the right j Dit. Diff. Latitude. r 
Hand, and place therein each Courfe and Dif- Courfes, {——— oy : ee 
tance. Then find the Difierence of Latitude Miles.) North. | South. Eaft Wen 
and Departure to each Cousfe, by the foregoing eas (rales ites Ga) (eee 
Propofition, placing them in their proper Co- . 85° W. 7ojo6.10o1 J... . dw... os 
lumns. LS. 2 9-734 


Ww. 37 Je ++ + $39-736 Jw wee 19.022 
; 84 [-... | 64.348 Jo... 53-994. 


Northing and S.uthizz, will be the whole Diffc- ok, a an 
rence of Latitude; and the Difference of the 42 ee : 97-096 |111.697 |... . 


N 
S 
if F the S fine oo 
NOW, the Difference of the Sums of the | 8. 79} +++ 169.671 | 37.241 |... 
N.E.2E. 86 | cas. ee 
Sums of Eafting and Hsing, will be the whole |. 12 Saeed 60-479 | x8 


ae ne | mee, 
Departure. 60.658 |262.851 215.417 |142.750 
EXAMPLE. The Difference of Latitude and =a 60.658 Epa 
Departure of a Shp failing feveral Courfes and ff: Peat. 
D ftances, will be found as in the adjoining Table, ek a Mile? dd Depart. 


ly the formir Proprfition. 


The abore PROPOSITION finds the Miles ina Degree of Latitude, and is extenfively ufeful in furveying 
Eflares, Counties, ov large Tracts of Laad. Mr. Noraveod, in the Year 1635, made Ufe of it in determining the 
Difference of Latitude (according to the Method in the foregoing T'raverfe-Table) between the Parallels of London 
and York of given Latitudes, by cceleftiat Obfervation ; and {o determines, very near the Truth, the Miles in a De- 
gree of Latitude. (See bis Seaman’s Pradlice, fince reprinted for W. Mount and T. Page, on Tower-Hill.) For, he 
meafuring the feveral Diftances between all the Turnings of the Road, from London to York, as the Road led him, at 
the fame ‘Time he obferved the feveral Bearings betwixt thofe Turnings, by his Circumferentor, he then determined, 
by Trigonometry, the feveral Differences of Latitude and Departure*; (ahich is done at Sight by cur Eafy Conputer) 
and thence he determined the Diftance, or Miles, Difference of Latitude, between the Parallels of Lonaonx and York, 
and alfo Ditlance of thofe Meridians. And confequently the Miles in a Degree of Latitude, by Proportion of the 
Miles in the Degrees, Difference of Latitude, by Obfervation. If which Bearings and Dijfances were again taken 
atd meafured, more corre@tly, according to the laft improved Methods of Surveying, there is no Doubt, but that the 
Difiance between the Parallels of London and York (on fo large an Arc of the Meridian) might be determined with 
as much Accuracy, as that Diflance (meafured by the French) was determined between the two Parallels near the 
Polar Circl:. 


In furveying Counties (or even Eftates) by the Bearings and Diftances of their Circuits, the Ufe of the Mecdir 
(not always keeping Parallel with itfelf ) is notto be trafted to; but the feveral Bearings and Diftances muft be taken 
and meafured by the correé?er Methods known. And, in plotting the Survey of a County, by Corcuie Station Lines, 
(though confiiting of never fo many) they may be reduced toa /v.al/ Number, for the firft Plan or Clofing, And the 
like Method thould be purfued in plotting the intermediate Circuit Stations betwixt each two plotted Stations in the 
: [fir Plan, and fo on; whereby every Circuit Station will be more corredly placed than by any other Method ; and 
‘Ithe refidting Out dive or Plan, will be as near the Truth as poffible. 


At every Bearing taken, each Diftance between the feveral Circuit-Stations, may be meafured in Chains, of 100 
Feet, o1 by any other Meafure, (to be inferted in a Station or Traverfe-Table, as above) correfpondent to which, the 
feveral Differences of Latitude and Departure, or Northings and Southings, and Eaftings and Weltings, will be found 
in the fame Mcalure, taken outof the ready Computer, for plotting each Station, and the whole Traét of Land. 


A ee 


* REMARK... Vie Meridional Diflance, and Departurg (of Eafting and Wefting) are manifefily different. In Sailing towards the Pole, the 
Departure ts the preatry heeaufe of the nearer and nearer Approach of the Meridians crofed over by the fame Courfe, for one Time. But in failing 
towards the Vaquator the Departure is defs than the meridional Diflance ; becaufe the Meridians crofs'd over by the fame Courfe, for one “Vim, 
row wider, or recede more and more fiom one another + The Departure being of a middle Quantity (efpecially on one sourfe) betaveen the Ahavi 

Bioual Diflances of tava Places, for the Paralfel departed from and for that arrived in. The Longitude ts invariable, betaveen any tavo Places, 
Parallels, and different fiom the Mcridional Diflance and Departure. The Meridional Diflance is different in different Paralict: 5 and the Departure is 
only the fame, for a fingle Courfe, between two Parallels 7 ceoufe many different Courfes (in long Runs) will have many manifefi Differences in tle 


Meridional Diflance, on which the Sum of the Several Departures depend, This makes no Exrov betaveen Joort Parallels of Latitude, (from Duy to 
Day's Reckoning) oa she plain Chart. 


end NAVIGATOR. 


PROPOSITION III. To find the Courfe and Diftance, 
| freon the Difference of Latitude and Departure given ? 


Departure together, in fome of the Columns of the Sea- 
man’s READY COMPUTER Namber I, or find the 
nearcft Numbers to them, and even therewith, on the Side 
of the Page, is found the Courfe; and the Diffance is 
found at the Top or Bottom of the Page, in the Column 
of given Latitude and Departure. 


EXAMPLE. To find the Conrfe and Diftance anfwering 
to 700 Miles Difference of Latitude Southerly, and 388 
Miles Departure W efterly ? ; : 

In the Column 80090 you will find 699.70 Miles Dif- 
ference of Latitude, and 387.85 Miles Departure, the 
neareft Numbers to thofe given, even with which tabular 
Numbers you find the Courfe S. 29° weflerty; and, at the 
Top of the Column of the given Latitude and Departure, 
you find 800 (taking an equal Number of Figures) the 
Diflance correfpondent, reguired. 


RULE JI. If the given Difference of Lavitude and 
Departure cannot be found together or in near Numbers, 
you muft divide the // by the greater Number (Difference 
of Latitude by Departure, or Departure by Difference 
of Latitude, according as which happens to be the great- 
er) and afcertaining a few Figures in the Quotient, find 
ithe zeare/? Number anfwering thereto, in the Column un 
der 10000, cf COMPUTER Namber II. ollowéng, 
(which, in all Cafes, you will readily find, without Stop, 
‘lor Difficulty, by cating the Eye along the Column) and 
even with the faid Quotient-Figures ftands the Courfe, on 
the Side; and the Diftance is found by taking it out 
of the faid Ready Computer Namber II. anfwerable to the 

given Difference of Latitude, 


EXAMPLE. In the former Jefance, 700)388(,554 
which Quote is immediately found againft 29°, the Courfe 
South wefterly, as before. And againft which Courfe, 
under 700, Difference of Latitude, (in the Column 70000) 
will be found 800,45 or 800 Miles for the Difaxce, 
required. 


But, UNIVERSALLY. Required the Courfe and 
Diftance anfrwerable to 971 Miles, Difference of Latitude, 
South ; and 1117 Miles Departure, eaflerly ? 


1117)97 He0e()809 which Quote is immediately found 


893 againft 49°, Column 1oooo, in the 
Seaman's Computer, Number II. fel- 
7740 lowing ; which is the required Cour, 
6702 South. eaflerly. 
10380 
10053 
327 


USE of the SEAMAN’ss COMPUTER. 
; \ 


RULE I. Find the given Difference of Latitude and || Cour/e és le/s than 45°. 


277 


wc WHEN (of the Difference of Latitude and De- 
parture) the Departure is the greater, the Courje is above 
45° 3 but when the Difference of Latitude is the greater, the 


NOW, by the Seaman’s Ready Computer, Number II. 
following, always take out for the greater, 


Courfe S. Depart. E. ]Diftance. Hence, alfo the 
Againft 49°|Undertooo | 1325,0 two Legs of a plane 
or 41 100 | 132.50 | right- angled Tri- 

10 


13,250 { angle being given, 
7 9,275 {the acute Angles 
—— ~——}———— | and Hypothenule 
Miles 1117 | 1480,025 | may be found in 
Anfwer. J the fame Manner. 


N. B. When the greater Side (either Latitude or Depar- 
ture) and an Angle is yiwen (or the Courfe) rhe lefs Side 
{(Departure or Latitude) and alfo the Hypothenufe (or Dif- 
‘tance run) may be found by Computer, Number II. But 
the lefs Side and an dagle being given, the REST caunot be 
found but by Computer, Number IIL. following. 


PROPOSITION IV. Having the greater of either 
Difference of Latitude or Departure, and alfo the Courle 
given, to find the \efs of either, of Difference of Latitude or 
Departure, and alfo Diftance failed. 

This Propofition is univerfally anfwered as in the fore- 
going Example, by the Seaman's Computer, Number II, 


EXAMPLE II. Cousfe under 45° (viz. N. 36° wetter. 
ly) aud Difference of Latitude 349 Miles, to find the De- 
parture and Diflance failed ? 


ee ie err et ree eg A A 


Courfe. (Dif. Lat. N.|Depart. W.| Diftance. 
Again 36° |Under 300 | 217.96 | 370.82 
49 | 29.062 | 49.443 
9 6.539 1L.125 
Miles 349 | 253-561 | 431.388 
Anfwer. 


Hence, the 4/ Side and Hypothenufe, of any right- 
angled plane Triangle, are found in the fame Manner, 
from having an acute Angle, and a greater Side, or Leg 
given, 


PROPOSITION V. Having the fi of cither the 
Difference of Latitude or Departure, and alfo the Courfe given 
to find the greater of either the Difference of Latitude or De- 
parture, and alfo the Diftance failed? 

This Propofition is folved in all Refpects exactly like the 
former, but by a different Computer, Number II. fol- 
lowing, by taking out the greater LEG and Diltance to the 
lefs LEG and the given Courfe, inflead of lefs LEG and 
Diltance to the greater LEG, and given Courfe, by 
Computer, Number II. 


The 
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The Seaman's Ready ‘COMPUTER. N° II. A New Improvement. — 
_ Pere Tryp TT Pere Aye. JI | Perp-| Hyp. Hf Pewp.| Hyp..|| Bere. | Hyp. I] Perp.| Hyp. [[Perp Hyp. yp Perp-] Hyp. |] 2 


Courfe under 45°.~—Or greater LEG given, next the given > 


a 


Given Difference of LATITUDE, 
10009 y 20000 
: Dep. 


0 £399]20059) 
1017 50}20076 


G{\o'105 1]1005 5 
0122811007 5 80Gco! 
$0786 
20875) 
80997 
81234) 
3 + 81597 
079 56140784] rd 3) 81565 
Topossozigo8oa fro o2s|5x 1x7 4127 53/68 gach s87c47 1564] s70cq) 8178; 
9923 5145952 
104.986|206 12) $f190997314.1224 
lo5010[20613 pW rcosgjgr2gelizs24icasas, 
207 06|fo%0 38 {3 10 58} 107 18] 414131]13397)51764)/s0077] 


Hea ere 


12401 
3124.50 
12521 
126yo 


RRR pt ka |e 


413490 
5113673 
64902 


74601] 164g F863 
77256) 01.5a01 

nm of bohtecel ig Booco} 1143 137|\90000 
D, bat] Dit. JD. Lad Dit, Tad Da Ht, t it, WD. val Di Diba! Dit 


20000 : 4 80000 goovn Cou 
LEG given, -oppolite to the given Z above 4 oo. 


CONSTRUCTION, 3) 29 32 49 S$» 6) 7) 85 9 Vimeo the uatural Zangents and Secants to Radius 100006 <5 


and NAVIGATOR: | 279 


Z| bale. | Hyp. Ii if Bate. |. Hyp. |] Bale. | Hyp. | I. 
- Given DEPARTURE. Courfe under 45°.—-OrLefs LEG, oppofite an #4 given, 


40000 
_D, Lat. Dift. i Ditt. 


Pres, 2 =e ao) Sd SO SIS : 
171-8699} 171-89 611] 229.1 598/229.1948}| 286.4498/286.4934]| 343-7398] 243-792 11]8, 
28.6363/ 28.6537 85-9083} 85. 114+ 54.50] ¥34.6148H) 143.1813 143-268 5H 171.8276) 171.0222183 
+63 7 20, 302 81.4224) 81.5206]] 101.7730] 101.9co9]] 122.1336 122.2800lf,.,, 
201355 3 , 76.3245] 76-4293 ; 114.4868] 1 1,,.6430{13- 
Ss 
68 

0.15 32| 10.202 304.596} 30,6073 ; : 

10.153 95663 19.0287| 19.1335 28.5431 . 377-4.008) Sa 
82055 16.2837 16.4110 . 24.6165 49-7217] 40.277 5H! 48.8661] 49.2330 33 
73853 21-555gff 28 35-5768 42.6922] 43.11 18)/39 
68152 2044.57 4 33-7073 - 4487 49.8914! Pes 
63925 19.1774 : 3145683 q f_35-3547]181 
57583 
52408 
§1255) 
48097 


Courfe 10000 


alk 


¢® 


26.6725 79 
24.0647} 23-807, 


15+35 5867 
3467 516166 


47324 
46778 


12-3760]16y 
12.0000}l60 


Dep. . Ditt, 
30000 


CONSTRUCTION, 3, a, 3, 40 5» 6) 7» 8, 9 Times the natural Cotangents and Cofecants, to Radius rog00, 


COMPUTER | 
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— COQMPUTER N°. III. Continued. 


Z Bafe. 


USE of the Seaman's COMPUTER. 
———— 
EXAMPLE I. 4 Ship's Departure 


Given Departure. Courfe uncer 45°. 


Courfe. 70900 8000c goo0o 
yD ft D. Lat. Dift. D. Lat. Ditt. D. Lat, is 54 Mries on a@ Courfe of 40° South 


515-6097 


458-3195 | 458-3894 wefterly, required her Digerence of Lati 


1]{ ¢O1r.0297 | gor.ogoS wos 
2 peed! Ee Be 229.0g0c | 229.2296]] 257.7263 tade and D-jiance failed ? 
coef] 142 4892] 142.6611 ff 162.8448] 163.0412]] 183.2004] 1 
3f] 233-5679 | 133-7533 ff 252-6492] 152.8586 1) 171.7302 By the Computer, Number III, 
HA AOS F047 | NOG GEO TI 144059). 14-0847 [f tab-7obe Courfe.] Dep. W.|D, Lat. S.J Dit, 
80.01¢3 0.316¢ 91.4404.) 91.7897 1} 102.8704 ot.40°lUnd. 2c ae A 
- 71.0724) 71-4160 ff 81.2255] 81.6194]] 91-3787 Agt. 40 nd. Sci 59 588 77780 
6] 66.60c6! 66.9674 _ 76.1149 78+ 5341 _ 35-6292 3 4| 4-707 222 
“FH 57-0104 57-4385 65.1548} 65-6440 73 2991 7 ae mean fear es F nn ae 
ra 49.8076 50.2971 56.9230] 57-4324 ]] 64.0383 Miles 54 64.355 84.008 
self 47-9902] 47.7066 $3-9346] 54-5238 Go.67¢1 Anfwer 
44.1965 44-7472 |] 5025100] 51-1396 56.8235 
39-6990) go.3ri4g]f 45-3702] 46.0702 ff 51.0415 EXAMPLE TW. 4 Ships Difference 
36.0179 36.68sa ff 41-1564 tose? 46.3016 of Latitude is 61 Miles North, on @ Cours, 
ae 35-80 Binh ces . gas tse North weerly 33°, required her Depar. 
—SE2B324 | _ BB POET ff 370370! BE ALTO 423417 | _ 43-287" ture and Diflance failed ? 
39-3205 31-1179 34-6518) 35-5033 38-9833 
ze 10755 20.9356 32.0062 33-0 4s 3 973 . ‘oe 
27.0456 28.8089 31.9378! 32.9245 35:9300| 37-0: Cour fe.| Dif. Lat. Nu Dep. W. 
26.1244/ 27-0459 [1 29-8564 30.9090} 33.5384.) 34.7733 Againg 85° 60 635.803 
2q-atro! 25-3957] 27-8993 29.0236]] 31.3867 ors 1 
23-0759] 24.2143 26.372 ; 27-5584 29.66g0 ire 162 Par Bree es 
22.8950| 23-0421 26.1663; 27-3624 29-4377 ; Miles 61 697.233 
21654.35| 22.6525 24.6225 25-3835 27-6992] 29-1 Dit. a) 
2013295] 21.500Q]] 235-2337, 24-5724]] 26.1379 688.42 
19.5637] 20.7783] 22-3585: 23-7406] 25.1533] 26 i 423 
2.4.7273| 26 47 3 


19.2322| 20.4666 


21.9798, 23-3904 


18.2356] 19.5330 23.4458 = 
17-3256| 13.6863 22.2758 699 856 Anfwer, 
16.8995] 13.2919 21.727 
16.4910] 17.9151 21.2027 PROPOSITION VI. To find tie 
15-7223] 17-2102 1 20.2143 Courfe and Degarture from the Diffance 
15-0135] 16.5634 17-1560] 18.9296]} "19.3005 and Difference of Latitude being given ? 
14.8003 pears 19146 apd 10 rete 
34-3521) 15.9682H 16.g024] 18.2494]] 13.4527. ; ; a : en 
13-7383 |_ 15.4188 |] 15.7009] 17-6215 17.6635 ge da Bite 3 
13-1651] 14.9104 15.0458] 17.0404 16.9265 Miles. ta: Gnd the Caukt dD 453 
13.0961] 14.8495 14.9669) 16.9708 16.8378 1 “Sy n ¢ Courle an epat 
42.6283] 14.4387 14-4324] 16.5013 16 2364 ture? 
12-124. | 14.0000 13,8564 |_16.0000j} 15.5885) 3 
11,0788] 13.6159 13-3472] 15.5614 15.0156 ; Firft for the Cour, RULE. Di 
11.6500 13-5912 73.3142 PS:53ee 14.9785 vide the lefs by the greater Number, 
11.2023] 13 209 12.0027} 15.09 44030 and feek the Decimal Quotient, (about 
10.7791} 12.8525 ]f 12.3189] 14.6886 ]} 13.8588 3 Figures being vatliciene in a Co- 
xeiaz7e cite ribose rete ans lumn of Dif, Lat. under ro000, of the 
99970} 12.204 ]) 41.4252] 13.6476 12.8533 Computer Number I. even with which, 
9634" | 11 9093 110! 13 32.3874 |) on the Side, tlands the Cour/, 
94384] 11.7509 |] 10.7868) 13.4296]! 22.0353 Thus, 84)64,3(,765 which Quote i 
g2893] 11.6315 ff ro.6164) 13.2931 ]) 1169434 found in the faid Column againtt 40° 
Basol| 13-3699 ]] 10.2395] 12-9942] rte5195 , the Courfe required. 
86440] 12-1242 O87 yz] ra7i2t reersgty 
P5295 14 3343 o74te payne one : Now, with the given Courfe ard 
Borat) 1s.6o% Gougltisose Wl aeceselian Diftance as above find the Deparzute, 
97744) 10.4619 88849] rresst it 90055 by the fame Compatcr Namber 1. 
moana} 1 2 R266 11g 120 z 99400 7 
85789} 14.7302 96514 Courle.| Dift. Depart, 
XaBgn) 11.5165 g3198 Againit 400 ]Under 8c} g1.423 
%oc00 11-3197]}  gococ | 1267274 oy. 4 2.571 


Miles 84] 53.go4 or 54 
Miles Departure, required 
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USE of the SEAMAN’s COMPUTER. 


PROPOSITION VII. Yo find the Courfe and Difference 
of Latitude, from the Difiance and Departure given ? 


Example. The Diftance being 84 Miles, and the De- 
parture 54 Miles, to find the Courfe and Difference 
of Latitude? . 

Firft for the Courfe. RULE. Divide the lefs by the 
greater Number, and feek the Decimal Quotient (of a- 
bout 3 Figures) in the Column of Departure under 
to000 of the Computer Number I. even with which on 
the Side flands the Courfe. . : : 

Thus, 84)54(,643 nearly ; which Quote is found in the 
faid Column againit goo, the Courfe required. 

Now, with the given Coarfe, and Diftance, as above, 


find the Difference of Latitude by the fame Computer 
Number I. 


Courfe. Difi.| Dif. Lae. 
Againtt 40° [Under 80 | 61.284 
4] 3.064 
Miles 84 | 64.348 Dif. Lat. required 


PROPOSITION VIII. To find the Difference of Lon- 
gitude frou the middle Latitude and Departure being given ? 


(Ce The Complement of middle Latitude muft be taken as 
ths Courfe, and the Diftance anfwerable to the given Depar- 
ture on that Courfe will be the Difference of Longitude. ‘ 

RULE. With the given Departure, at the Top or 
Bottom of the Computer, Dim x II. if the Comple- 
ment of middle Latitude than 45°, but Number 
WI. if ge than 45°) take out the Diftance, againift 
the Courfe (equal to the Complement of middle Lati- 
tude) on the Side thereof ; and you will have the Diffe- 
rence of Longitude, required. 


EXAMPLE I. Our Ship being Yefterday at Noon in 
Latitude 37° 5’ N. and this Day at Noon in Latitude 
38° 55’ N. (the middle Latitude being 38°, axd Complement 
thereof 52°) our Departure 71 Miles W’eferly, required our 
Difference of Longitude ? : 

By Computer Number IT. the Complement of middle 


Latitude heing above 45°, qx. 52°. 
Courfe. Depart. Dift. 
Againft 52° |Under 70 W.| 88.831 
or 38 I 1.269 
Miles 71 go.100 Diff. Long. req. 


EXAMPLE TI. Our Ship being Yeflerday at Noon in 
Latitude 46° 9! N. and this Day at Noon in 470 gi’ N. 
(the middle Latitude being 47°, and Complement thereof 43°) 
aur Departure cafterly, 112 Miles, required the Difference 
of Longitude ? 

By Comprter Number IIT. the Complement of middle 
Latitude being under 45°, viz. 430. 


Courfe.| Dep. i. Dit. 
Againtt 43° /Under too 146,63 
or 47 fe) 16,263 
2 2,932 
Miles 112 165,825 Dif, Long. req. 


Oo 


in whole Degrees, but in Degrees and odd Minutes, you 
muft find the Longitude for the Complement of middle 
Latitude a Degree Jefs, and greater than the Complement 
given; adding a proportional Part of the Difference 
of thofe Longitudes for the odd Minutes to the Longi- 
tude for the lefs Degree or Complement of middle Lati- 
‘tude, and you will have the Difference of Longitude, 
required. But the Long. to the xeare/? whole Deg. of Mid. 
Lat, will be fufficient. 


betaveen tavo Places, and their Diffance on that Courfe, from 
the Latitudes and Longitudes of thofe Places being given ? 


anfwering a Diftance, equal to the Minutes Difference 
of Longitude given; then by the Difference of Latitude 
given, and the Departure juft now found, find the Cour/e 
and Diflance by PROPOSITION III. 


and 40 45’ W. Longitude from Greenwich ; Cape Finifter 


28r 


N. B. If the Complement of middle Latitude is not 


PROPOSITION VIII. Yo find the continual Courfe 


“RULE. Find (by Computer Number I.) the Departure 


EXAMPLE. The Lizard lies in Latitude 49° 50’ N. 


in the Latitude of 43°10’ and 9° 45” W. Longitude, 

from Greenwich; Required the conttant Courfe, and. 

Diftance thereon, between the Lizard and Cape Fi- 
nifter ? 

Hence, the Dif. of Latitude is 6° 40/ or 400 Minutes. 

Dif. of Longitude 5 0 W. or 300 Mi- 

[nutes, 

Middle Latitude 46° 30f 

Complement 43 30 


By Computer Number I. 


Courfe. Dift.}| Depart, 
Againit 43° {Under 300] 204.60 
Againft 44 300] 208.40 

Dif. 3.80 
Half 1.9 + 


 emameenaed 


Courfe 43° 30’ Depart. 206.5 Miles. 
Dep. 206.5 
oo 50165 which Quote, in Com. 
Dif. Lat. 400 
puter II, ftands, in Column toooo, againit 27° Courfe 
S. wetterly, , 
By Computer, Number III. 


Courle.| Dep. W. | Dif. Dif. Lat, 
Againft 270 [Under 2co} 440.54 | 392.52 
Of 13.21 11.77 
Miles 206] 433-75 ("404.29 


<lufwwer required, ; 

© Here it is odfervab/e that the Difference of Latitude 
comes out agreeing (fo far asthe Nearnefs of the Courfe 
is taken) with the given Difference of Latitude; @ Proof 
oS the Truth of the foregoing Operation, 

And thus all Cafes relating to. conduding a Ship over 
the Ocean are readily anfwered by the Seaman's Computer 
only : being an entire New, eafy, and practical METHOD 
of NAVIGATION. 


ey 


WITH 
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WITH Regard to the foregoing (VIIIth.) Propofition, the conffant or continued -Courfefteered by the Ship betwixt 
two Places, mutt be carefully aifinguifbed from the direc? Bearing of one of thofe Places from the other: 


' For any Courfe, on the Surface of a Globe, making the fame conftant Angle with the feveral Meridians, croffed 
over by the Ship’s Way, is a /piral Track (of the Logarithmic Kind) which being continued on will terminate in that 
Fole of the Earth towards which the Ship’s Courfe is directed: Excepe when the two Places lie under the fame Meridian, 
direétly North and South, or on the Egninoéfial dire€ily Eaft and Welt of each other, on the Arch of a great 
Circle. ; 


The dire Bearing of any Place from another (generally mifunderftood for the continued or conftant Courfe all the 
Way betwixt thofe Places) is the Angle of Pofition on the Arch of a great Circle, or nearly fuch, that one Place, on 
the convex Surface of the Globe, direétly bears from the other. 


The conflant Courfe that a Ship fteers betwixt any two Places on the convex Surface, being on a /piral Line, or 
nearly fo, (as before obferved) is in a cowtrary Direction failing back, to what it was in failing forward betwixt thofe 
Places, 


The direé? Bearing on the Arch of a great Circle marks the neare/t Difance betwixt any two Places, cn the globular 
Convexity ; but this Rearing is continually variable all the Way. 


The continually variable Angles in failing back are not contrary to thofe in failing forward, betwixt thofe Places: 
as is eafily fhewn by the Rules of Sphericad Trigonometry, ‘This has been propofed as a Paradox, by fome, though an 
obvious Truth. 


THEREFORE this great Circle Saiding, in keeping fo many different Courfes, as muft be kept in failing over the 
nearef? Diffance betwixt any two Places on the Convexity, is hardly practicable, (efpecially when thofe Places lie very 
remote from each other) becaufe there is not only the Difficulty to overcome, in computing all the Variety of Courles 
jneceflary to be fteered, but the Difficulty of putting them in Praétice againit all Impediments or Accidents what- 
foever, of Winds and Weather, that may confpire to prevent it. 


Nor can e/iiptical Sailing, by the Arch of an Ellipfis on the Ellipfoid, or flatted Globe next the Poles, be better put 
in Practice, for failing the neare/t Diftance betwixt any two Places, on Account of the like Obftacles, that may prevent 
that Kind of Sailing taking fo complicated an Effect. 


Therefore practical or fpira/ Sai/ing, or that which has long been in Ufc, and lately improved, according to fonie 
conflant Courfe and Diftance run on that Courfe, or other Things given for finding the Reguifites, as near the Truth as 
poflible, is here laid down and exemplified, in all the Variety of Cafes that can happen, for the Purpofe of the 
Praétical Navigator. 


After we haveconfidered, from our own Experience, (in feveral Voyages at Sea) the many Impediments to putting 
the true Theory of Navigaticn in Praétice, with all the Advantages to Geography, from the late Difcoveries made 
of the true Figure and Dimenfions of the Earth as a Spheroid, (by the Meafure of a Degree of the Earth's Meridian 
in Peru and Lapland) we would no Ways depreciate thofe Experiments, as lately publithed by Mr. Afartin, 

in his Fedio Work, (intiled NEW PRINCIPLES of GEOGRAPHY and NAVIGATION) fo far as they have 
“Treal Ufe and Advantage. 


And as that AUTHOR fays with Regard to the Theory ite/f, The beft Way of fetting Fa//Pood and Error 
“ in a proper Light, is to compare and confront them with Truth,” (the Truth of the spheroidal Theory being admitted, 
however falfe the Sphero/d given) fo in Regard to putting fuch Theory into Practice with its fuperior Advantages to Mer- 
cator’s and other Sailing, heretofore in Ule, will beft appear by comparing Exampées, computed according to fy-he- 
roidal and other Methods of Navigation. 


> The Error arifing fromthe Diffance (meafured by the Log) and Courfe (fteercd by the Compas) being fo doubt- 
fully afcertaincd, willbe always of far greater Concern to the Truth of a Ship’s Reckoning than the Diférence be- 
tween fpherical and /jberoidal Navigation, —— Till which Courfe and Difance can be more correétly afcertained, the 
fasaller Corredlion in Theory will have (as we apprehend) but avery fmall Ufe in the Nearne/s of Prafice. And allthe 
Curreétion that can be expected of Advantage mutt chie/ly arife from a corred? Obfervation of the Sun, or other ceelcilial 
Bodies, for afcertaining the true Latitude and Longitude of the Ship. 


See all Mr. Martin's Examples of Spheroidal Sailing following, anfwered ly our Seaman's Computer, (without Scale, 
Compafles, Chart, or Canon) and compared with the Anfwers by Mercator’s Saiting, 


7 OUR 
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OUR NEW. METHOD. of . Computation (without Scale, Compatfies, 
‘Chart, ‘67 Canon) exemplified in Az/wers to the Five CASES 
‘of SAILING, as propofed by Mr. MARTIN in his New 
Painciptes of NavicaTion, according to failing by the SpHrrorpD; 
confronted and compared with the Answers to thofe Caszs, accord- 
ing to MercaTor-SAILInG, by the SPHERE. With REMARKS 
and INFERENCES drawn on thefe different METHODS 
of SAILING. 


I. ASE. To find the Courfe and Difance run, from the Difference of Latitude and Longitude, given ? 


Example. A Ship fails from a Port in Latitude 38°, and arrives at another Port in Latitude 5°, and finds her 
‘| Difference of Longitude to be 43°; required from thence her Cour/e and Diftance {riled ? 


By Tatles, P. 2go, 228. a) By Computer N°, III. 
Spheroidal. Spherical. Courfe.|Dif. Lat.{ Dift. run. 7} 
Latitude. | Mer.Parts. | Mer. Parts. NOW, againft 50° | 1000 1$55,72 | 
Under 38° 2452 2468 goo 1400,15, \ 
-g§ |. 298 300 | 80 124,46 { 
Dif. 33° 2154, 2168. By Mercator : . 1980 | 3080,33 J 
= 1980'|Mer. Dif. Lat.|{Mer. Dif. Lat. By Sphercidal Saliing . . 3071, from below. 


"gf Diff, in failing 43° Dif. Lat. 
F {whereas a {mall Error in the Courfe will caufe a vaitly greater Diff. in the Difance. 
Dif. Longitude 43° = 25807 . 


Firft, 234. = ,8349, againft which, under Col. 10000 Computer Ne, II. 
2580 ftands 50°, 8/ the Courfe ; (the Dif. Longitude being according to _/p4eroidal Sailing. 
more than the Dif. Latitude.) 


Or, eich dee 8402 . . Againft which under Col. roo00 fame Coripu- Haccording to Mercaror-Sailing. 


2580 ter, ftands 49° 58’, or nearly 50° Cour/e. ae 
Ke This CASE is nor reduced to one of plain Sailing, the Courfe and Difference of Latitude given to find the Diftance 


run 


‘Lat. [Length of Arcs, , By Computer No, III. 


By Table P. 294, 38° | 2266/,35 }. Courfe.[Dif. Lat, | Diftance run. 
5 29776 — Againft 50° {| 1000 |. 1555,72 
eee . goo 1400,15 
33° | 1968/,59 true Dif. Lat. by the 60 cows | 
Liphercidal Figure of the Earth, 9 14,00) 


: 1909 3063,21 

According to Mr, Martin's Navigation, p. 52. The Coufi being 50°. 8’... 1968,6] 3071. 
; — [8’ only. 
Dif. 74,79, or about 
REMARK. = Since no Ship can freer to 8’, or nearer than to 1°, in ber Courfe; therefore OUR COMPUTERS 
No. 1, I. TM. for cach Degree of Courfe, are fificiently exact for the practical Purpofe of Navigation, according to 
Plain, Middle. Latitude, Mercator, or Spheroidal Satling. For the Error in the Ship's Reckuniny, occalioned by the 
Courfe, and Diftance run, that cannot be kept or determined to Exaéue/s, or hardly to a Nears, will adways be con- 
fiderably greater than the Error oy Diférence, arifing from the DIFFERENT: ME'TIODS of SAILING, whether 
hy off or new Principles. : : 
INFERENCKH, That unlefs’ Juprovement can be «made ‘in keeping the Cour/e, and meafuring the Dijance run, 
fo a greater Exadlnefs than has been hitherto praficable, or known by Navigators, the minuter Laprovement 
of fphervidal Navigation will be fo far an idle Refinement, (as obferved by Mr. #merjon in the Preface to his Naviga. 


LS eR AR NAP ee 
Oo2 tion) 


284 The ROYAL ASTRONOMER 


SPHERICAL and SPHEROIDAL NAVIGATION compared. 


Re ypc epee pgenemengeeneee 


tion) thacit will be a /rwitie/s and vain Attempt. For, fince the Coar/e tteered, and Diffance ron, by the Ship, are 

enerally precarious, and largely different (rere or (efi) from ‘Truth, the Correétion of the 4/ Error, from the 
Difference between the fpherical and true Figure of the Earth, will be of no Advantage to the Ship’s Reckoning, for 
long Runs, fince the larger Error, from the Courfe and Diftance failed, will be as ohee encreafed thereby as di. 
minifhed, For which Reafon this {mall Corretion may fometimes prove an Ignis fatuns, in long Runs, inflead of a 
Taper, to guide the Mariner. Befides a Ship’s Reckoning, kept from Day to Day, by Mercator, or Spheroidal Sailing, 
will have an infignificant or infenfible Difference in Practice ; fince the Difference of meridional Parts, of both Kinds, 
for a foort Run, are nearly the fame. 

Therefore, all Improvement of real Advantage in Navigation chiefly confifts in Correétion of the Ship’s Place, by 
aftronomical Obferwation, or in fome Method, to determine thereby the Longitude, as well as Latitude, of the Ship; to 
be applied with the common Methods of Navigation in Praétice. 

But, we have given the meridional Parts of the Earth as a Spheroid, in a Table following, confronted with another 
Table of the meridional Parts of the Earth as a Sphere, for the Navigator's Curiofity and Satisfadion. Who may there- 
by make Triaf of either, and their Difference, in computing the Ship's Place, as we have here exemplified, or putin 
Pra@tice, for his Ufe, in /ong Runs; which feldom or never happen in PRACTICAL NAVIGATION, 

Therefore Mr. Murdoch, and Mr. Martin after him, having exemplified /pheroidal (or {peculative) Navigariex, in Jon 
Runs, éy Cafes never happening in Praétice, have thereby concealed the INUTILITY OF THAT DOCTRIN 
(except to Geography) as much as pofiible. 


Il, CASE. To jind the Difference of LONGITUDE and DISTANCE Jailed from the Difference of LATITUDE 
and COURSE given ? 


Example. _A Ship fails from a Place in 25° North Latitude to another in 30° of South Latitude, upon.a Courfe of 43°, 
to find the Difference of Longitude and Diffance Jailed 2 


By Tables, P. 289, 290. By Computer N°. II. 

Spheroidal.| Spherical. Mer. Dif.|Dif. Long. 

Lat. |Mer. Parts.|Mer. Parts. Courfe.} Lat. {for Depart. 

Under 25° | 1539 1550 Againit 43° | 3000 | 2797,50 | 
30 1875 1888 400 373,01 | According to 
a — Ke) 9532 ( the Spheroid, 
Dif, Lat. Sum 55° 3414 3432 . 4 3973 
= 3300 rem coe mance rerns| 


3414 3183,56 
= 53° 4! Dif. Longitude, 
By Mr. Martin's Navigation, P. 53. . . . 3184/1 = 53° 4’. 


; ; Length of Arcs, _ . By our Computer, No. II. 
By Tab. P. 294. 25°] 1489,79 . Againft43°] 3000 | 2797.50 
30 | 1788,26 400 | 373,01 | According to 
en — 30 27,97 \the Sphere, or 
55°| 3278’,05 true Dif. Lat. 8 7:46 { Mercator- 
by the {pheroidal Figure —|—— Sailing. 
of the Earth. 3438 3205,94 


= 53° 26’ Dif. Long. 


Now, To find the Diflance run from the true Difference of Latitude 3278', or from the common Difference 3300! given; 
‘a plain-failing Cafe. 


By Computer, Number IT. 


Courle.{Dif. Lat.] Dit. } Dif. Lat.] Dit. 
Againft 430] 3000 | 4102,00 Or, Againft 430 3000 |} 4102,00 
200 273,46 300 410,20 
70 95.7% et, 
8 10,94 3300 | 4512,20 | Diftance run by com, Merhod, 
— _ — 4482,11 J by Spheroid, 


3278 4482,11 J Dift. run — Baie as 
Pers, Hotils Navas $sgaaan by she Spheroid Bee i Da weal 


HL 
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SPHERICAL and SPHEROIDAL NAVIGATION compared. 
ea a I LT 
Ul. CASE. To find the Difference of LONGITUDE and the COURSE, frov the Difference of LATITUDE and 
DISTANCE /ailed, being given? : 
Example. A Ship failed from the Latitude 25° North, to Latitude 30° South, and her Diftance failed meafured 
4482,1 Miles, as in the foregoing Example, to find the Cour/e and Difference of Longitude ? 


_3278 Miles Dif. Lat _ 17313, and ftands in Computer, N°. I. in Col. 10000, againft 430 Cour/e, req’. 
4482,1 Dift. run 
Spheroid Sphere 
Meridional Dif. Long. 3414, or 438 found before. 


Given, 


By Computer, No. . 
Spheroidal | Dif. Long. Spherical { Dif. Long. 
Courfe.{Mer. Parts. for Dep. Courfe.[Mer. Parts.} for Dep. | 

Againft 43° | 3000 2797-5 Againft 43° | 3000 2797.50 

4 400 373-01 jAccording to 400 373-01 

| 10 9.325 | Spheroidal 30 27.97 

4 3-730 Sailing. 8 7.46 

3414 3183.56 3438 3205.94 
By Mr. Martin’s Nav. P. 54.3184.1 = aks 4’ Dif. Long. as before. = 53° 26’ Dif. Long. *, be- 
Ore. 

-5 Diff. 


5 
owing to the fpheroidal meridional Parts, 
being taken 3414, inftead of 3414,6. é 


IV. CASE. To find the Difference of LATITUDE and DISTANCE run, from the COURSE and Difference 
Jof LONGITUDE, given ? 


Example. A Ship fails from a Port in Latitude 51° 15’, fteering a Courfe of 35° 30’ with the Meridian, till hhe 
finds her Difference of Longitude 28° 30 = 1710 Miles, to find her Difference of Latitude and Diftance run? f 


By Computer, Number III. 


Dif. Long. Spheroid. | Spheric 
Courfe.| for Dep. {Mer. Parts, Lat. |Mer. Parts.|Mer. Parts. 
35° 30/1 1000 1402,2 Now, 51° 157] 357255 359255 
70G 981,58 Subtraét] 2397,8 4 2397,8 
10 14,02 —a 
are = F 1174;7 119457 ‘ 
1710 2397380 Mer. Parts of Lat. arrivedin. , =19°21! |= 19° 31’ Latitude required. 
Mer. Parts of | Martin’s Navigation, P. 54.:..19+21 | Same. 
Dif. of Lat. 
N.B. Uf Merid. Parts ,of the Dif. How fmall the Difference by /pheroidal and Merca- 
of Lat. are greater than the Mer. Parts |' tor-Sailing, in 31°54! or 31° 44’ Dif, Latitude. 


of the Lat. given, you muft dedu& the 
latter from the former, and the Remainde 
er avill anfwer to the Lat, on the con« 
trary Side of the Equator. | 


If the Latitude had been 220 ao (inftead of 510 157) 
er 


Spheroid. Meridional Parts = 1387 < . 3 . Spheric. Meridional Parts = 1397 
2398 2398 
Anfwering to Latitude 16° 44S. 3. . ron Dif, Lat. 16° 27S . . 1001 Dif. 
22 40 22 40 
Dif, Lat... 39 24, Spheroidal Sailing. Dif. Lat. 39 «= 7 Spherisal Sailing. 


cP How fmall the Difference, only 17’, Refinement, in failing betavixt fo difant a-Parallel: and therefore what 
will be the Odds betwixt {pheroidal and Mercator Sailing for Sally Reckoalags ‘4 


CL AL CA cer SPER ASPECTS ON 
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SPHERICAL and SPHEROIDAL NAVIGATION compared. 


NOW to find the Diftance failed from the Courfe and !\ifference of Latitude given; being a Cafe of plain. 


Sailing ? 
eee - Lat. Lergth Arcs) Zz Mr. Martin’ </avigation the ( Egregious Error! 
By Tab. P. 294. 51° 45’ | 3059.81 } 4res are errc.i: afly given, =): 2999.85 coon vit Truth 
19° zt | 1152.91 Solow wee vc nvae 1271.2 on the Left, 


31 54 | 1906.90 . 1728 65 
sz tg 14! about 1907’ § Which 4uthor has taken out for 50° 15’ Cinftead 5 519 197 
2t 20 Gof for 21g 21 


By Computer, Number II. By fame Computer, Number If, 
Courfe. (Dif. Lat.[ Dift. a) Courfe./Dif, Lat.| Dit. 
Againf{t 35° 30’} 1000 1228.42 | Or, Again 35° 30! 1000 | 1228.42 
goo 1105.58 goo 1105.58 
7 8.59 > ‘ Io 12.28 
can | ame mon me : 91 
1907 2342.59 Dift, run. | : os ES - ore. 
By Mr. Mariin’s Nav. P. 55. 2123. Igt4 | 2351.19 


ee 


219-57 ‘th Error of Mr, Martin's Navigation. 
V. CASE. To find the Difference of LATITUDE and Difference of LONGITUDE Srom the Courfe and Dita: 


run, being given ? 


«> THIS is the moft frequent and ufeful Cafe occurring in Navigation, though confidered and introduced laf 
of all by the Author of New Principles of Geography and Navigation, whofe Queftions are propofed all along (like the 
Rewerend Mr. Murdoch's, the original Proprietor of this xeqw Improvement) quite ont of Pracfice, or fach as nevei 
occur in pradical Sailing, — So that if Quettions in this new Method, had been propofed to work Traverfes, ora Ship's 
daily Reckoning, as isthe chief Bufinefs of Navigators, (inffead of working thoufand Mile Runs) the IDLE REFINE. 
MENT of this xerv Navigation (obferved by fo able a Judge as Mr. EMERSON) would appear obvious to the meanelt 
Capacity in Science. And no other Advantage can arife from confidering the Earth asa Spheroid but to Geograply, 
Map-makirg, and {mall Correction of caleftial Obfervation: The Advantage thereof to Navigation plainly appearing 
to be none. Therefore, in Imitation of Mr. Emerfox, whofe Judgment and Methed in all he writes is 
exemplary, we have given fuperior Place to the meridional Parts of the SPHERE, as being very fufficient for all the 
Porpofes of practical Navigation: at the fame ‘Time they correfpond with the charming Elegance and correc? Solutivn 
of all Queftions of Spherical NAVIGATION, by the Logarithm-Tangents of the half Complements of Latitudes, 
as demonitrated and exemplified by the late famous Dr. HALLEY, in Philo. Tranfaa. Number 219, 


Example to the foregoing Cafe, A Ship runs 4482,1 Miles upon a Cowr/e of 43° from the Meridian, Southward, from 
a Port lying in Latitude 25° N.. to determine from thence her Difference of Latitude and Longitude ? ° 
FIRST for -the Difference of Latitude, by Computer Number I. 
Courfe.} Diit. Dif. Lat. ; 
Again 43° 4.000 2925.4 
400 292.54. 


80 58.51 ( Being @ Cafe of PLAIN- 
2 1.46 SAILING. 
on :07 


4482.1] 3277.98 Dif. Lat. 
By Mr. Martin's Navigation, P. 55. .. . 3278. Dif. Lat. according to his neu Principles of Navigation. 
Dedué the Length of the Arc 250, 2? Or 32787 
by Tab, P. 294. . . . . : ag MAP S79) 1509 = 250 
Remaining Arc on other Side of the? 1788.21 | 1778 = 29 38' 
Eguator= 30° . . . ww 
+25 


men Se tn ee ee anes 


: ‘ 3278 . 
Dif. Lat. . . 55° required. Or Ere e540 38’ Dif. Lat. ewithout Refinement, 


AE CTIA CE CT Ae SASS GS ACO ape Tnastane nen 


NOW 
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SPHERICAL and SPHEROIDAL NAVIGATION compared. 


NOW s0 find the Difference of Longitude, from the Ghurfe 43°, and Difference of Latitude 55° (or 54° 38') being 
given ? 


Spheroid. {| Spheric. By Computer, Number II. 
‘ Lat. {Mer. Parts. | Mer. Parts. Mer. D. Pon 4 
Tab. P. 289, 290.] 25° N. 1539 1550 Courfe.} Lat. or Dep. | According 
aa mere a Ss. 1875 1888 Again&{ 43° 3000 2797+50 | to fpherordal 
—-— | —_— 400 373-01 | Satling = 
Sum | 55° 34.14 3438 19 9-32 f 53° 4’ Lon. 
D. Lat. |jMer.D. Lat.{Mer. D. Lat. J . 4 3-73 | gitude re- 
—j—————— | quired, 
7 3414 | 3183-56 J 
Mr. Martin's Navigation, P.55... . 3184. 
Spheric. 7}: Merid. [Dif.Long,} Merid. |D. Long. 
Lat. |Mer.Parts | Courfe.|D. Lat.] for Dep. | Courfe.| Dif. Lat. | for Dep. | 
By Tab.[z5° N. 1550 \ 43° | 3000 | 2797.50 | 43° 3000 2797-50 | decording 
P. 289 l29 38 S.] 1863 400 373.01 \ 4.00 373-01 to 
— —| 10 g-32 30 27.97 { Mercator 
Sum }54 38: 3413 J 3 2.79 | 8 | Sailing. 
3182.62 3438 3205.94 


«yp How near this Anfwer = 53° 3/ to the} [== 53° 25’ Dif. Long. req¢, 
Jrefined Anfwer in Mr. Martin’s Navigation, and yet this Nearne/s is +S 
| found by meridional Parts of the Sphere. 


FROM what is exemplified in the foregoing Pages, it may be obferucd, that our COMPUTERS, No, I. I. III. e 
qually ferve for all the METHODS OF NAVIGATION. And that when Longitude is concerned, the meridional’ 
Difference of Latitude muft be ufed inflead of common Difference of Latitude, ufed in Cafes of Plain Sailing. The only Diffe-}- 
rence between plain and Mercator, or even fpheroidal, Sailing, is in tavo finilar plain Triangles: the plain-failing Triangle 
being contained in the Mercater-failing Triangle. The flain-Jailing triangular Leg, oppofite to the Courfe, meafuring avhat is 
called Departure; and the Mercator triangular Leg, oppofite to the Jame Courfe, measuring the Longitude, in the Equator, 
or on the contrary Side thereof, to the firft Place of given Latitude, Jailed from, 


ke FOR Satisfaction of the Proportion of the Lines on the convex-Surface of the Earth, as a Sphere, ufed in the 
diferent Methods of Navigation, and alfo the Properties of plaiz and Spherical Triangles, fee further on. 


We have alfo fhewn, further on, the Error of Mr, B. Martin's METHOD, in his Neaw Principles of Geography and 
Navigation, of finding the Dimenfions of the Earth as an oblate Spberoid, who makes Ufe of an incorre@ Radius of Cur- 
vature (for folving thofe feveral Problems) determined by fuppofing the Earth a corre Sphere, and then draws his 
Conclufions relating to the Properties of the /pheroidal Form of the Earth. We have {hewn the Infufficiency of his 
Method by /rveral Examples confronted with the Refult of M. Maupertuis’ (coinciding with Don Juan's) Method 
of determining the Ravio of the Earth’s Diameters, from the Mealure of a Degree of Latitude on the ¢//ipric Mei. 
dian, at different and remote Places 3 in Lapland, France, andthe at Equator, 


Upon the whole of which it appeors, that the Spheroid followed by B. Martin's Neav Chart, according to Afauper- 
tués and Murdoch, is tavice as much from the true Sp/eraid as thatis from the Sphere. Sothatif’ Don Yuan’s Spheroid 
(of Diameters 266 to 265) is true, Murdoch's or Martin's Chart-Navigation are doubly erroneous compared with the 
Navigation of the Sphere. 


Hence it follows that Mr. B. Marzin has depreciated My. EMERSON’s Judgment and Spherical Navigation, without 
Reafon, or anfwering Mr. E's Reafons piven. Who, with as much Reafon, might depreciate the Ghles, Spectacles, 
Vifion-Glaffis, and Mathematical Infiruments not fold by Himfelf, while he boatts the Jrventicn or Improvement of his 
own. Yet we are informed that Sexex’s Globes were firft fold to Fergufin and then to Him, And that Gloées, Spectacles, 


flare told ae Pia i aoa Infiruments fold by My. Cole, Cuf, and others in Fieerfreet, are really as pertect as 


ee ee ee 
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: MERIDIONAL PARTS on Mercator's Cant, correfponding with the Earth's Convex Surface of a Sphere. 
nr A SP CS Pe 


Degrees of LATITUDE, 


12° | 
664 | 725 | 737 Ff 848 


727 


MERIDIONAL PARIS ona Cuaryv, correfponding with the Earth’s Convex Surface of a Spheroid. Diameters 266 to 265. . 


Degrees of LATITUDE. 


+ 
6 
738 | 799 86x 1s 
540 for 863 20 
742 | 803 865 22 
744 | 805 | 867 24 
746 | S07 869 26 
8 28 


Ny 
in 
fe} 
oe 
- 
w 
oe 
sl 
w 
fay 
oO 


| 
| 


752 | 814 | 875 32 
7.54 | 116 | 877 34 
756 838 879 36 
739 | 820 &S1 38 
761 822 833 40 


775 | 836 | 88 Sa 
777 | 838 | goa sb 
779 | 840 | gu2 3k 

538 599 659 gao lyst Rae 904 tia 
Multiply the Vabular Logarithn Tanyent: (according. to Arigars For, 
793507) or 7916, and the Product will be the Meridional Parts js th 


, e ! m= Lop. Rad. —~ Log. 15°. 
‘angent of half the iy yeren oF . mee 

Complement of Latitude multiplied by 7916 } sechjeeteit ster Ganon s 

will pive the Meridian Parts for the Sphere ProduQ == 4.527.464 or 4627 Meridional Parts required, 
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24° 25° | 26° 
1484. | 1550 | 1616 


rog8 |, 1161 1235 1354 1419 


1100 | 116 1227 3356 1421 | 1486 | 3552 | 1619 
1102 a16e 1229 1358 | 1423 $ 1488 | 2554 | 2627 
1104 [4368 | 1231 "1360 | 1425 


1362 1427 


1170 1234 
eae af 3 1364 2429 


xr109 | 1172 | 1236 


wiiz { x1 1238 1367 3431 
1113 sce 1240 1369 1434 
arg | 1178 1242 1371 1436 
s117 | 1180 | 1244 4373 | 1438 
t11g | 1183 | 1246 22375 |_7440 


3377 | 1442 
1379 |] 1445 
3382 3447 
1384 | 1449 
1386 1458 
1388 | 1453 
1390 | 1456 
1392 1458 
1395 1460 
1397 3462 
1399 1464 
ae: 1466 
1403 | 14369 
1405 | 4471 
1408 | 31473 
1410 | 3475 
1412 | 1477 
1414 | 1480 


r124 | 1185 1248 
4123 [ 1187 1261 
1125 { 1189 1253 
rz28 | 319% 4255 
1130 | 1193 1257 

1132 | IIgs I2$9 
1124 1197 1261 
1136 | 1200 | 1263 
1138 | 1202 | 1266 
1140 | r204 | 1268 


1342 | 1206 1270 
1144 | 1208 3272 
1147 | 1210 | 1274 
1149 | 3212 | 2276 
rst | sary 3278 
1153 | 3216 1281 
155 | 1219 | 1233 


1157 | faz 1235 
1139 1223 | 1287 1416 | 1482 
1161 | 3225 1289 1419 1484 < 7 s 
MERIDIONAL PARTS on a Cuart, correfponding with the Earth's Convex Suitace of a Dp eroid. Diameters 206 to 205, 
ea ara Degrees of LATITUDE, 
7 15° 4 16° 20° 219 “f 229 23° 247 | 25° {| 20° 
9°. 66 1216 | 1280 | 1344 | 31408 3473 $ 1539 | 1605 
4 fee 968 rz13 f s282 | 4346 | r4zr 1476 } 354 | 1607 
4 go8 7 970 z220 [3284 | 1348 | 1413 | 1478 1543 | 1610 
6 gI0} o72 1223 | 1286 }' 1350 1g85 1480 | 1546 | 1662 
8 gi 974. 1225 | 12883 J+ 31353 1407 J wqSz2 | 1548 | 1614 
to 914] 976 1227 | 201 31355 1419 1484 [ 1550 | 1616 
12 916 | 978 t229 | 1293 | 1357 | agzr | 31487 [552 1: 
Ty g13 | 980 7231 | 1295 | 3359 | 1424 | 1489 | 1554 4 
16 920 | ofa 1233 [| 1297 | 136% | 3426 | s491 1557 16 
18 g22 | yk 1235 ( 1299 | 1363 | 1428 | 1493 | 1359 18 
20 g24 | 986 1237 | 1307 1365 1430 J 34os | 561 20 
Ween Pom Aatn a fe et —_—_ 
22 926 988 1240 { 1303 | 3368 | 1432 1497 | 1563 | 1629 22 
24 928 990 7242 1 1305 | 3370 | 1434 J 1500 1565 | 1632 24 
26 939 | go2 t2dg [1308 | xs72 | 1437 1502 7 1568 | 1634 26 
28 933 | 995 7246 [1310 | 3374 | 1439 | 1504 | 15-0 1636 28 
39 935 997 iwzqS fo 1312 1376 1441 1506 | 31572 16380 30 
32 937 999 T250 7 1384 | 1378 1443 1508 | 1573] 1641 1343 32 
34 939 | 1001 #252 | 1316 13%0 1445 Str foasth] 1643 i5ye 34 
36 Yat | 1003 Y254 ) 1318 {2383 | rgg7 | or513 W379 | 1645 1358 36 
38 943 | 1905 3257 | 1320 f 1385 | rgso | rsrs rsda [1447 1350 38 
4o 945 J toc; 3259 1323 33387 1452 tsar ry83 fo w40 3: qo 
42 | agp 1009 1261 [ 1325 1339 | 4454] 1529 rsS3 [i052 : 42 
a4 940 J Tor ¥263 | 1327 1391 1456 | 1522 1587] 1654 18st a4 
46 955 J 1073 1265 | 1329 1393 1458 1524 | rsgoy 1656 1359 46 
48 953 | fors 3267 | 1331 | 1396 | 1460 | 1526 1592 | 1658 r8v2 48 
50 {955 f ror 1269 | 1333 1398 1463 1628 | asoy | 1608 Soy go 
52 957 J tOrg 3275 | 1335 yoo | 1465 1530 1596 | 1663 18eo 52 
5+ Sq f Foz 1374 | 1338 f sgoz | 1407 1532 | acygS | 1605 1Bég S4 
56 a6r oz 1276 | 1340 1404 1469 1535 | 1608 1667 rs-4 56 
58 G63 J 1026 3278 | 1342 1406 | Iqg7t 1537 | 1603 | i670 1873 cS 
bo 066 F 1028 t2Ro | rj44 1ygo8 1473 1539 1 1605 | r6-2 | 1799 | 1805 1875 60 


ConstrreeTion, For the Merubiona Parts of the Spheroid, Ruri, Multiply the natural Sine or the Latitude (to Radius 4) by th. 
Focal Diflance from the Center of the Ellipfis, in Parts of ¥, the Semi-Tianfverfe, and the Produ? willbe the natural Sine or an Are.” The 
Logarithm Tangent of the Halt Complement of which Arc to 90°, being multiplied by the Predict? of the faid Fecal Difhance and confhare 
Muruher eae is eas al pais HH iibods lefs between the Meridional Barts of the Sphere and Spheroid tor the tame Latinud., 

PXAMYLES To fir the Meridional Parts 0 the oblate Sphercid, or flatted Sphere oF Latttole 69° 3° the Semi-Diameter op the Equatir e. ¢ 
Semi=Diameter of the plxis being at 266 to 265. * Pane spa ; aes o Aone 


i Produd’ } i aes Half Log. Cotang. Conf. N°, Foe, Pitt, i Sph, Metid. Parts 4537 
4°14 


Sine 60° 086602 44 


==107 502378 85° ga! o oy 26 by sors, 1086 a2 
XdbyFoc.Dif, ,oR6Gq sine SA GE SHG 0326341 by J015,7 x 08663 


Nat. Sine, == 22537 Dit. Meri. Parts, 4505 
Pop 


Merid, Parts required 
MERID.ONAL 
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. MERIDIONAL PARTS on Mercator’s CHART, correfponding With the Earth's Convex Surface of a Sphere... _ 


Degrees of LATITUDE. 


“ zo" | 37° 35°_{ 36° [37° 38° ( 39° J 40° J 419 ) 42° 7 43? | 44° , 
° 1888 | 1958 2244 | 2318 | 2393 | '2468-| 2545 | 2622 |. 2702 | 2782 4 2863 | 2946 ° 
2 1891 | 1960 2247 | 2320 | 2395 | -2471'| (2547 }' 2625°] 2704 | 2784 J 2866 | 2949, 2 
4 1893 | 1963 2249 | 2323 | 2398 | 2473'| ‘2550 | 2628] 2707 | 2787 | 2869 :| 2951 4 
6 1895 | 1965 2252 | 2325 | 2400'} 2476°] 12553 | 2630 | 2710 | 2790 | 2871 || 2953 6 
8 1898 | 1967 2254 | 2328 | 2403 | 2478 | 12555 [' 2633 | 2712 | 2792 § 2874 } 2956 8 


2256 | 2330 | 2405 | 2483: 32558) 2636 | 2715 | 2795 | 2877 | 2959 to 
2259 | 2333 | 2408 | 2483 |'2560 | 2638 | 2717 | 2798 | 2880 | 2962 12 
2261 | 2335 | 2g10 | 2486 |'2563 | 2641 | 2720 | 2801 | 2882 } 2965 14 
2264 | 2338 | 2413 | 2489 | 2566 | 2644 | 2723 | 2803 | 2885 | 2968 16 
2266 {| 2340 | 2475 | 2491 |:2563 | 2646 | 2725 | 2806 | 2888 | 20971 18 
2269 | 2343 | 2438 | 2404 | 2571 | 2649 | 2728 | 2809 | 2890 | 2974 20 
2273 | 2345 | 2420° | 2496 | 2573 |: 2651 | 2731 | 2811 | 2893 | 2976 22 
2274 1 2348 | 2423 | 2499 | 2575 | 2654 | 2733 | 2814 | 2896 | 2979 2 

2276 | 2350 | 2425 |.250: | 2578 | 2657 | 2736 | 2817 | 2809 | 2952 26 
2278 | 2353 | 2428 | 25c4 | 2581 | 2659 | 2739 | 2820 | 2902 | 298s 28 
2281 | 2355 | 2430 | 2506 | 2584 | 2662 | 2741 | 2822 | 2904 | 2928 30 

2283 | 2358 | 2433 |.2509 | 2586 | 2665 } 2744 | 2825 | 2907 | 2990 2 
a286 | 2360 | 24.35 | 2512 | 2589 | 2667 | 2747 | 2823 | 2910 | 29093 34 
2288 | 2363 | 2438 |.2514 | 2591 | 2670 | 3749 | 2830 | 2973 [ 2996 36 
azgt | 2365 | 2440 | 2517 | 2594 | 2673 | 2752 | 2833 | 2915 | 2599 38 
2293 | 2368 | 2443 | 2519 | 2597 | 2675 | 2755 | 2836 | 2918 | 3002 40 
2296 | 2370 | 2445 ] 2522 | 2599 | 2678 | 2753 | 2839 | 2927 | 3005 42 
2293 | 2373 | 2448 | 2524 | 2602 | 2680 | 2760 | 2841 | 2924 | 3007 44 
2308 | 2375 | 2450 } 2527 |, 2604 | 2683 | 2763 | 2844 ] 2926 | 3010 46 
2303 | 2378 | 2453 | 2529 | 2607 | 2686 | 2766 | 2847 | 2929 | 3013 48 
2306 | 2380 | 2456 | 2532 |. 2610 | 2688 | 2768 | 2849 | 2932 | 3016 50 
2308 | 2383 | 2458 | 2535 |, 2612 | 2691 | 2771 | 2852 | 2035 | 3019 52 
2311 | 2385 | 246x | 2537 | 2615 | 2694 | 2774] 2855 | 2937 | 3022 54 
2313 | 2388 | 2463 | 2540 |, 2617 | 2696 | 2776) 2853 | 2940 | 3024 56 
2315 | 2390 | 2466 | 2542 | 2620 | 2699 | 2779 | 2860 | 2943 | 3027 58 


10 1900 | 31970 
2 1902 | 1972 
14 1904 | 1974 
16 1907 | 1977 
18 19°09 | 1979 
20 Igit | 1981 
22 1914 | 1984 
24 $ 1916 | 1986 
26 1913 | 1988 
28 3921 } 1991 
3° 1923] 1993 
2 { 1925 | 1995 
34 {198 | 1998 
36 1930 | 2000 
38 1932 | 2002 
4° 1935 4 2005 
2 1937 | 2007 
44 1539 | 2009 
46 1942 | 2012 
48 $1944 | 2014 
50 1946 | 2017 
$2 1948 | 2019 
54 1951 | 2027 
56 1953 | 2024 
58 1956 | 2026 
| 1958 | 2028 


36° 37° [38° -[ 39° ¢, 40° J 470 4 42° 4 43° y 
° 2229 | 2303 | 2377 | 2452 | 2529 | 2606 | 2685 | 2764 | 2845 2928 ° 
2 2232 | 2305 | 2380 f 2455 | 2531 | 2609 | 2687 | 2767 | 2843 | 2931 |. 2 
4 2234 | 2308 | 2382 $i 2457 | 2534 | 2611 | 2690 | 2770 | 28qr | 2033 4 
6 2237 | 2310 | 2385 |] 2460 | 2536 | 2614 | 2603 | 2772 | 2854 | 2936 6 
8 2239 | 2313 | 2387 | 2462 | 2539 | 2616 | 2605 | 2775 | 2856 | 2939 8 
10 2242 J 2315 | 2390 | 2465 | 2541 | 2619 | 2695 | 2778 | 2859 | 2942 Lc 
12 2244 12318 | 2392 | 2468 [ 2544 ] 2622 | 27co } 2780 | 2852 | 2944 2 | 
14, 2246 | 2320 | 2305 | 2470 | 2547 | 2624 | 2703 | 2783 | 2865 | 2947 Th 
16 2249 | 2322 | 2397 | 2473 | 2549 | 2627 | 2706 | 2786 | 2867 | 2950) 16 
18 225% | 2325 | 2400 | 2475 | 2552 | 2629 | 2708 | 2789 | 2870 | 2953 18 
20 2254 | 2327 | 2402 | 2478 | 2554 | 2632 | 2717 | azox | 2873 | 2956 | 20 
22 2256 | 2330 | 2405 | 2480 | 2557 | 2635 P2714 f 2794 | 2375 | 2958 22 
24 2259 | 2332 | 2407 | 2483 | 2559 | 2637 [| 2716 | 2797 | 2578 | 20961 +4 
26 2261 | 2335 | 2410 | 2486 | 2562 | 2640 | 2719 | 2799 | 2884 | 2y64 ! 26 
28 2264 | 2337 | 2412 | 2488 | 2564 | 2643 | 2722 | 2802 | 2834 | 2967 28 
30 2266 | 2340 | 2415 | 2490 2567 | 2645 | 2724 | 280g | 2886 2970 | 30 
32 2268 | 2342 | 2417 | 2493 2570 | 2648 | 2727 | 2807 | 2859 | 2y72 | 32 
34 2271 | 2345 | 2420 | 2495 | 2572 | 2650 | 2730 | 2Br0 | 2Roz | 2975 34 
36 2273 | 2347 | 2422 | 2408 | 2575 | 2653 | 2732 | 2813 | 2895 | 2975 | 36 
38 2276 | 2350 | 2425 | 2501 | 2578 | 2656 [| 2735 |] 2816 | 2897 | 2981 36 
2278 | 2352 | 2427 | 2503 | 2580 | 2658 [ 2738 | 2818 | 2g00 2984 fe 
2281 } 2355 | 24.30 | 2506 2583 | 2661 | 2740 | 2821 | 2903 2986 ae 


2283 12457 | 2432 J 2508 | 2585 | 2664 | 274 2824 | 2906 | 2989 44 
2286 | 2360 | 2435 ] 2511 2588 | 2666 | 274 2826 | 2908 | 2992 4? 
2288 | 2362 | 2437 J 2513 | 2590 | 2669 | 2748 | 282g | agar | 2995 48 
2290 | 2365 | 2440 J 2516 | 2593 | 2671 | 2751 | 2832 | 2914 | 2998 | 80 
2293 | 2367 | 2442 J 2518 | 2596 | 2674 | 2754 | 2835 | 2917 | 3000 52 
2295 | 2370 | 2445 f 2524 | 2598 | 2677 | 2750 | 2837 | 2y2o | 3003 | 54 
2298 | 2372 | 2447 | 2524 | 2601 | 2679 | 2759 | 2840 ! 2922 | 3006 
2300 | 2375 | 2450 | 2526 | 2603 | 2682 | 2762 | 2842 | 2925 } 3009 | 38 
2303 12377 | aqs2 1 asag | 2606 | 2686 | 2764 | 284 2928} 3012 | be - 
icy According to the Radius of Curvature == 3994 Miles, found for the Middle of a Degree of Latitude, mealured in Lapland, Lat. 60 201 
and s/at of 3958.4 Jtiées found for the Middle of a Degree meafured in France, Lat. 49° 22’, the Ratio of the Equator’s Semi-Niameter to the 
Earth’s Semi- Axis it determined (by the Rules, p. 295+) a3 313,22 to 309,72, or their Squares, as g81.8 to 959.3 5 when the Joca/ Diflune 


frorn the Center of the ENipfis =,149 very nearly, “Vherefore to find the Meridional Parts to this Spheroid, List, 60° ? Sph, Merid, Part 

Produét Comp. Half Log, Cotun,  Conft. N°, Foe, Ditt. 4s 
Sine Gu% == 8660254 paz, 82g0378 & 79 25! O 822 35° bare 37’ 3956375 by 9715.7 X 149 onan 
By For. Dit. Kd, 149 J Nat. Sines xz 66,49 Dit. Merid, Parts, Morid. Parta req ya 
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RART; ‘corrélfonding with the Earth’ 
Degrees of LATITUDE. 
52] 53° 54° iad 
3665 | 3764 | 3865 | 3968 | go7q | 4183 | 4294 
3659 | 3768 3368 3972 | 4078 | 4187 [| 4298 
3672 | 3771 | 3872 | 3975 | 408 | 4190 | 4302 
3675 | 3774 } 3875 | 3979 | 4085 | 4194 | 4306 
3675 | 3777 | 3873 | 3982 | 4088 | 4197 | 4310 
3632 3780 _|_388a | 3986 | 4go92 | g20r | 4323 
3685 | 3784 | 3885 | 3989 | 4096 | 4205 | 4317 
3688 | 3787 | 3889 | 3992 | 4100 | 4209 | 4321 
369% | 3791 | 3892 | 3996 | 4103 | qoz2 | 4325 
3695 | 3794 | 3895 | 4000 | g106 | 4216 | 4329 
3698 |_3797_}_3899 | 4003 | gzro | 4220 | 4332 
370% | 38014 | 3902 | goo7 | qrrq f 4223 | 4336 
3705 } 3804 | 3906 | goro | 4117 | 4227 4340 
3708 J 3807 | 3909 | gor | guar | g2zz | 4344 
3724 | 3841 | 3913 | 4017 | 4x2q | 4235 | 4343 
47 ]3714 | 3824 |_3916 | gozs | 4128 | 4238 | 4352 | 4:63 
3718 | 3817 | 3920 | ao2zg | 4132 | 4242 | 4355 
3720 | 382r | 3923 | 4o28 | 4135] 4245 | 4359 
3724 J 3824 | 3926 | go3r | 4139 | a2ag | 4553 
3728 | 3827 | 3930 | 4035 | 4143 | 4253 | 4367 
373% | _3831 |_3933 | 4038 | 4346 | 4257 | 4371 | 44 


MERIDIONAL PARTS on Mercator’s'C 


ae ae 


116 
ang 
Zi2e 
3124 
3127 

3330 
3047 | 3133 
3050 | 3136 
3953 | 3139 
3°55 | 3142 

3058 | 3344 | 3} 
3061 | 3147 | 3235 
3064 | 3750 | 3238 
3067 | 31453 | 3241 
3070 | 3156 | 3244 
3073 | 3559 | 3247 | 
3075 | 3162 | 3250 
3078 | 3265 | 3253 
303K | 3268 | 3256 
3084 | 3x71 | 3259 

3087 | 3273 [3262 | 3352 


42 | 3090 | 3176 3734 | 3834 | 3937 | 4042 | argo} 4261 | 4375 
44 | 3093 | 3479 3737 | 3838 | 3940 | goz6 | arsq | 4264 | 4378 
46 | 3095 | 3182 374% | 3841 | 3944 | 4goq9 | 4157 | 4268 | 4382 
48 | 3098 | 3185 3744 | 3844 | 3947 | 4053 | 4161 | 4272 | 4336 
ail Beni 3747_| 3848 |_3951 | 4056 | 4164) 4275 | 4390 | 4508 
5% | 3104] 3192 375% | 3851 | 3954 | 4060 [ 4168 | g27 4394 
54 | 3107 | 3194 3754 | 3855 | 3958 | 4063 | 4172 | 4283 | 4398 
56 | 3110 | 4197 3757 } 3858 | 3962 | 4067 | 4175 | 4287 | 4qo2 
s8 } 3113 | 3200 76x J 386x | 3965 | 4070 | 4179 | gagt | 4405 { 4523 


3204 6 764 l 3365 ' 3968 1 go7a * 4283 | 
MERIDIONAL PARTS ona Cuarv, correfponding with the Earth's Convex Surface ofa Spheroid. Diamzrers 266 to 266. 
Degrees of LATITUDE. Z a 


52° 53° s4°_ | _ 55° g6e 
3945 | 3743 | 3844 | 3047 | 4052 
3648 | 3746 | 3847 | 3950 | 4056 
3651 | 3750 | 3850 | 3954 | gobc 
3655 | 3753 § 5854 | 3957 | 4063 
3658 | 3756 | 3857 | 3961 | 4067 

3601 | 3760 | 3861 | 3964 
3664 | 3763 | 3864 | 3968 
3668 3766 3363 | 307% 
3671 | 3770 | 387% | 3975 
3574 | 3773 | 3874 | 3978 
3977 }_ 3775 | 3878 | 3982 
3681 | 3780 | 3881 | 3985 
3684 | 3783 | 3885 | 3989 
3687 J 3787 | 3888 | 3952 
3690 | 3790 | 3801 | 3096 
3694 3895} 3999 
3697 | 3796 [ 3898 | goog 
3700 3800 J 3902 | good 
37¢3 | 3803 J 3905 | goro 
3707 J 3807 J s9ce9 | 4013 
3770 4 38410 | 3g12 | qorz 
3713 | 3833 f 3016 | go20 
3717 | 3817 F 3919 | gory 


3720 | 3820 J 3022 | go28 435 4407 46 
3732 | 3823 | 3926 | gogr | ars HBr [48 
3727 J 3827 J 3929 | 4035 tis Ls 4a 5 so 


3730 [| 3830 | 3933 | 4038 | argo 
3733 | 3834 $3936 | geg2 | gaso 
3735 | 3837 | 3940 | gous | gasy 
3740 | 3840 3043 | gogg | gis7 
R743 4 3844 Fo ana7 | goge | ogrér 


+ 

> 

. 

wa 
Aan 
Ve 


Dae toes wnee ny Sip Merete a Phere ia rh nen ae 
Ne id ; it ay ni fotady Newton 8 Theory 19,093, or thereabouts, as Wire Emerfon obtev ves a fe iso of ht Paavico~ ene the 
af Varte by this Mew Ybeoy, from Obferyations made At Quitte in South elneriva, making the Figure of the Each nearer toa Svhere 


Uni by Si Ne Pe Thea peo snraciie teen - ops » 

Ree HD Ea : vines pr Be, hi Fees that heary—Tberefire, until the exact Form and Dimenfons ef the Faith he 
res dea eridion’ Parts for the Bank's fappofed Form a imenfions, « Sphercid of aupenig ait ded Detaes 

no Certainty or Utility in ehe Prattice of Navivation. Lf: and Dimenfions, asa Sphercid of Jome fuuticudar hind, wri dat Refinemont o 
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MERIDIONAL PARTS on Mercater's Cuaxt, correfponding with the Earth's Convex Surface of a Sphere. ; f 


Degrees of LATITUDE. zi 
65° 66° | 67° 


5179 | 5324 
5184 | 5329 
5189 | 5334 
5193 } 5339 
5198 | 5344 
5203 | 5349 
5208 | 5354 


60° 
4527 


710 [729 {73° | 74° yp 7 
6146 | 6335 | 6534 | 6-46 | > 
6152 | G34r Gat 2 
6158 | 6348 | 6548 | 6700 4 
6164 | 6354 | 6555 | 6763 6 
6170 | 63or | 6562 | 6775 8 
6176 | 6367 | 6569 | 6-82 lo 
- | 6382 | 6374 | 6576 6790 ya 


5212 | 5359 | §5ta 618g | 6380 | 6583 | 6797 lqe 
5217 | 5304 | 5516 6195 | 6387 | 6589 } 6804 16 
$222 | 5368 | ss2x 6201 | 6393 | 6596 | 68iz | 25 
5227 | 5373 | 5526 6207 | 6400 f 6403 | 6810 | 26 


6214 | 6407 | Go10 | 6826 23 
6220 | 6413 | 6617 | 6834 24 
6226 | 6420 | 6624 | 6841 26 


5232 | 5378 
5236 | 5333 
§24t | 53383 


5246 | 5393 | 5547 6233 | 6426 | 6531 | 6849 | 28 | 
5251 | $308 5552 6239 6433 | 6633 | 6856 p89 


6245 | 6440 | 6646 | osGq 
6251 6446 | 6653 | 6871 


5256 | 5403 3 

6258 | 6453 | 6660 6879 2 
3 
4 


5261 409 
5255 fF 5434 
5279 | 5419 
2275 | 5424 | 5578 | 5740 | 5909 | 6084 
5280 | S429 
5285 | 5434 
5290 } 5439 
5295 | 5444 
8299 | 5449 


6264 | 6460 | 6667 | 63%6 

6270 | 6467 | 667 6894 

6277 | 6473 | 6681 6g02 4 
6283 | 6480 | 6638 | 6909 
6290 | 6487 } 6695 | 6917 
6246 | 6493 | 6702 | 6924 
6302 | 6500 | 6710 | 6932 30 


5304 | 5454 | 5610 6309 | 6507 | 6737 | bygo | 52 
5309 | 5459 | 5615 6315 | 6514 | 6724 | 6947 | 54 
5334 | 5464 | S624 6322 | 6522 | 6731 | bgs5 56 
$319 | 5469 } 5626 6328 | 6527 | 6738 | 6966 58 
5324 | 5474 | 5637 6335 ! 6534 | 6746 | Ga70 | bo 


MERIDIONAL PAR'YS ona Cuart, correfponding with the Earth's Convex Surface of a Spheroid, 
Degrees of LATITUDE. 


o%ah DO 


; 


2D ee ee ee 
OD ws rte 


2 


v 


DMmoe ua 


9 
6628 | 6746 | 
6635 | 6854 
6642 | Ser 
$ 6iyO usag 
0066 Geen 
6004 res) 
6670 | o%o2 
6678 | 68yg 
Gots | bao 
hoa7 | G28 | 6482 | 6602 | bars 


40 | 4586 | 47:0 q8_|ao7r | gzet | 5399 
2 | 4590 | 4714 | aba | 4075 | 5113 | 5256 | 5404 
d + | 4718 | 4847 | 4080 | 5118 | 261 | sqog 

46 J 4598 | 4722 | 4854 | go8y | s422 | 5266 | sary 

48 f 4602 | 4727 | 4856 | 4989 | $127 | 5270 | 5420 

50 | 4606 | 4731 | 4860 | 4993 | 5132 | $275 | 5425 

52 $4619 | 4735 | 4864 | goo | 5436 | 5280 | 5430 


cq [i614 | 4739 | 4369 | goog | Stat | S25 | 5435 | ssor | 5754 f seay | Gicg | Orgt | C48y | O609 | Gore 
56 yO58 | aga | 473 007 | 5146 §2g0 | sao fF sgy6 | 5759 §y30 Grog | Geo7 | 6496 | 206 | oa40 
58 $4622 [arid p ahe7 | sora | gust | sys f Saas | S60 | 57665 | 5040 | Gres | Gag | Oses | O7ag | By 58 43 
bo aGc7 Vaz | akan tro + 41sg | 5qe0 F gaso | y607 | 5770 goaz | Gr2t | Gyro lL 610 | Gar Oye bo 


droyou pur fond gece the Loyarithin “Tangent: ot the Halt Complements of the lets and wiettor Lagtude of two Phaccs, (without chee 
Indices) c the natural Fangeont of the Z of the Ship's Ceurfe betwixt the two Latitudes, ¢the nat. Tangent of 519 38! 9”, (whole hopaithm ‘To 


yent m= 10.1015104) and d the Dil, pf Long, in Afiks, Then fm—y KM cmt xX dv Hence ems a 2. d= frexe, gle Xt bei 
joy ‘ e 
«xd 629? The Half Complements of Lats muft he reckon from the fame Poles ‘The 3 daft Wiyures of Lay. Tangents of 7, are Decina’ 


pgs Le, 


thefe fom Rules all Queftions in Mescater Sailing, where Loneitude is concerned, may he veadily anfwered with Logarithms, 
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MERIDIONAL PARTS on Mercator’s CHART; correfponding with the E. 
Degrees of LATITUDE, 
77°_|_ 78° | 79° | 80° } 810 | 829 |] 830 


erth’s Convex Surizce of a Sphere. 


16 7745 { 8046 | 8375 | 8739 | 9146 | 96<6 | 10137 11=33 | 12522 [13916 | 16300 
' ve 7755 8057 | 8386 | 8752 | g161 | 9622 | 10156 11962 | r2560 | r3074 | 16416 
7434 | 7764 | 8063 | 83 10175 THsjr | 12589 | 14033 | 16537 


To1og [10834 [11620 | 12639 14093 | 16661 
rozns froSss8 | rréso | 12% a 
12234 [15881 4 12620 | 12719 | 14276 16026 


10254 [IcgC5 | £174 | 12-60 | 14279 | 1706- 
TOz74 fIcg2g [11750 | 12894 | 14343 4 17213 
10204 [10953 | 19779 | 12822 | rggc8 | 17366 
10314 [10973 f 15801 | 12834 14475 | 17526 
10334 [troc2 | 11832 | r2027 


— 


34 11363 


pop 


RO bP 


wo 
fo} 


32 
34 
36 

: a 
: 13238 38 
Iz556 40 


13435 20439 

13435 213443 

13535 21303 

: 563 | acer 1358S 213352 
7697 | 7994 | 8 8675 | 9075 22450 | 
7707 | 80a5 | 8329 | 8039 | gcSg 23226 a 
7746 | Sors | S341 | Sor | g103 24215 3 
7720 | 8020 | S352] Stry | oraS 25609 3 
7736 | S036 | 83 3727 32 27952 5 
77A6 g3 : tnfi 6 


“INDY 
Out wow 
Cn VO Aw 


735 9 
7243 g222 
7352 9237 
7260 9252 
72.69 9267 
7277 282 
7286 6297 
7204 9312 
7383 9327 
ak 9342) 
7329 Ss3 9358 
7328 S35 373 
2337 $56 

340 $37 

: 85 


Tyas 281 
7068 3203 


12 te te pe 


wed oe 


MOOSE | sobre 
ICoTy 10603 
tOlyg2 fF ro716 
fort | ro 4g 


S688 
Stet 
S713 


rx D rxD Pe ‘ 
» 3 D= caiaeay, by which RULES, andthe former, with ZL. 


Sooibeisy wll Quettionsin pesca! Nu- 


vigration are readily anfwered, 
ANOTH ER RULE to find the Af, idicnad Paves fo a CHART Comper 
of the Sine af the given Lat. (to Rudi 1) and the Conflant Number 34 7s 
Center of the Fvapns in Parts of 1, the Semi-conjupate thie 
meridional Parts lets than thafe of the Sphere for the 


rg 2 tle Commexy of a SPHEROID, Malciply the Progus? 
So by the Quccent, of the Sauare of the feu/ Dutance trom the 


te or Dath's Scnutetas, aie by that Squae mere a, and the rift Princ? will be the 
reed at the fume Latitade. 
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The LENGTH of any DEGREE, and alfo any 
Number of DEGREES, being elliptic arcs of the 
EARTH’s MERIDIAN, in Minutes of the 
EQUATOR and Hundredth Parts, For any Lati- 
tude. According to Don Huan. 


LENGTH of the Meridian Arcs of the SPHERE, by the Reverend Mr, Murdecb, 
confronted with the 4rcbes of the SPHEROID, on the Left, by the Don; 
JUAN and ULLOA, —- 


Arches [ Diff. |Dif.of Archies Diff, 2Dirvor 
Length} Arches Length} Arches Arches | Spheroid. {Sphre }Sphd. Arches |Spheroid. | Sphe. | Sph¢ 
Lat. | of a of the of the Lat. | ofthe | Mr. and | Ar- }}Lat.} ofthe | Mr. and | Ar. 
Degree.] Meridian. Meridian. Sphere. | Adurdoch. |Sph4. | ches. Sphere. | Murdoch. | Soh4. | ches 
~~? 177TH. OH. ’ Hun. a meter need ener snes eee eed beeer pee | eer-ved bony nes ene ees Dee 2 
a1 59°55 9°55 2745617 z 60 53.7 163 0.8 ft 46 | 2760 | 2716.4 | 43-6] 28.7 
2 1 59655 T1g610 2305-07 2 120 117-3 2.7 1.8 47 | 2820 | 2776.2 43-8 | 28.3 
3 | 50.55} 178.65 2864.99 3 | 80] 376.0 | go] 2.6} 48] 2880 | 28359 | 44.1] 29,0 
4 | 59-56] 238.21 2984-9" 4] 240] 234.7 5-3] 3-5 |} 49 | 2940 | 2895.5 | 445] 29.4 
5.4 59:55}_ 297-76 2984.8 § | 300 | 293-4 f 6.61 4.3 HH 50 | 3000 | 2955.3 | 44-7] 29.5 
6 | 59°55] 357-32 3044-81 6 360 252.5 79 52 5% | 3060 | 3015.2 44.8} 29.6 
7 59956| 416.87 31U4°77 7 420 410.8 Q-% 6.0 52 § 3120 | 3075.0 4400 | 20,7 
8 | 59-57] 476.44 3164.74 8 48c 499-6 10g 6.8 53 | 3180 | 3135.0 45.0} 297 
9 | 59-5 536.00 3224-73 9 540 528.3 Jrn7} 7-7 54] 3240 | 3194-9 | 45-1] 29.8 
10 45.1 )e 


59-571 __595+57 | 60.00 | _ 3284.73 10 600 587-0 J 13-0] 8.5 He 55 $ 3300 | 3250.9 


yz] 59057] 655-14 3344-74 1r 660 645.8 f 14.2] gp ft] 56] 3360 | 33149 | 45-7] 298 
12 $9658] 714+72 3404-76 12 720 FO405 15-5} 10.2 57 } 3420 | 3375.0 45-0 | 29.7 
13°} 59-581 774.39 3464.79 33 780 763.5 | 16.7] 11.0 1 53] 3480 | 3435-1 | 44-9] 29.6 
14 59°59 833.89 3524-83 14 840 822.F 17-9 | 167 4 59 | 354° | 3495-2 Ghd | 29.6 
15 | 59-59] 893-48 3584.88 15 | _g00 | 880.9 J 19-1] 12.5 } 60 | 3600 | 3555.3 | 44-7} 29.5 
16 | 59-60] 953-08 3644-94 16 g6o 939-7 | 20-3] 13-3 fl G1 | 3660 | 3615.5 | 44.54 294 
17 1] 59.61} 1012.69 3705.08 17 | 1020 998-5 f 21-5] 140k 62 | 3720 | 3775-7 | 44-3] 293 
13 | 59.61] 1072.30 3765.09 18 | 1080 | 1057-4 $f 22.6 | 14.9 63 | 3780 | 3736.0 | 44.0] 29.1 
1g | 59-61] 1131.91 3825.18 1g | 1140 1336.3 23-7 | 15.6 64 | 3840 | 3796.2 43-8 | 28.9 
20 | $9.63] T197-54 3885.28 20 | 1200 | 3175.2 | 21.8 | 16.3 It 65 | 3500 | 3856.5 | 43-5 | 28.7 
-2r } 59.63] 1251.17 3945+39 24 $1260 | 1234.2 | 25.9 { 17.0 |} 66 | 3960 | 3916.8 | 43.2} 28,5 
az} 59.64) 1310.81 4005-50 22 [ 3320 | 1293.0 | 27.0} 17.8 67 | 4020 }| 3977-2 4 42-3] 28.3 
23 $ 59:65] 1370.46 4065.63 23 | 1380 } 1352.0 § 28.0] 13.4 [f 63 | go80 | 4037.5 | 42-5] 28.1 
24. | 59:66} 1430.12 4125.76 24 § 1440 | 1411.0 | 29.0] 39.1 69 | 4140 | 4097.9 | 42.1} 27.8 
25 59-67 1489.79 4185.90 25 | 3500 | 1470.0 } 30.0] 19-7 79 | 4200 [4158.4 | 41.64 275 
“26 | 59.67] 1549.46 4246.05 26 | 1560 | 1529.0 310) 20.4 71 | 4260 | 4218.8 | 41.2] 27:2 
27 # 59.69] 1609.15 4306.21 27 4 1620 | 5S8.x J greg] 210 ff 72 | 4320 | 4279. 40.7 | 26.9 
28 | 59-69] 1668 84 4366.37 28 | 21680 | 1647.2 | 32.8} 21.6 |} 73 | 4380 | 4339. gor | 26.5 
29 J 59-70] 1728.54 4426.54. 29 J] 1740 1706.3 337 | 22-2 74.1 4440 | 4400.3 39.7 | 26.2 
3° |_ 59-72] 1788.26 4436.72 39 |_1800 | 1765.5 3451 22-7 1 75 | 4500 | 4460.8 | 39.2] 25.0 
gr | 59-72} 1847.98 4546.90 31-| 1860 | 1824.7 35-3] 23-2 | 76! 4560 | 4527.3 | 38.7 4 25.0 
32 | 59-744 1907.72 4607.09 32 J 1920 | 1883.9 | 36.1 | 23.8 1] 77 | 4620 J 4583.9 | 38.1] 25.1 
33 | 59:74] 1967.46 4967.28 33 | 1980 | 19432 | 36.9] 24-3 || 78 | 4680 | 4642.5 | 37.5 | A497 
34 | 59-76] 2027.22 4727-48 34 | zo4g0 | 2002.4 | 37.6] 24.8 79 | 4740 | 4703-1 35.9 | 245 
35 | 59-77 }_2086.99 4757.68 ji. 35 | z100 | 2061.7 38.3 | 25-2 80 | 4800 | 4763.7 36.3 | 23-9 
36 | 59-77] 2146.76 4347.89 36 | 2160 | 21210 39-0 | 25-7 B81 | 4.860 | 4824.3 3567 | 2395 
37 | 59°79 | 2206.55 4908.10 37 | 2220 | 2180.4 39-6 | 20.1 82 | 4920 | 4884.9 35-1] 238 
38 59.80 F 2266.36 4908.31 38 2280 2239.8 40.2 | 26.5 83 | 4980 | 4945-5 345] 23:5 
39 | 59:81] 2326.16 5928653 39 | 2340 | 2299.2 | 40.8 | 26.9 84. | 5040 | 5006.2 | 33-5) 223 
40 | 59.82 ] 2385.98 5088.75 40 | 2400 | 2358.7 4163 | 2762 85 | 5100 | 5066.3 3302 | 2h 
4r f 59.84] 2445.82 5348.97 41 | 2460 |} 2418.% | 41.8 | 27.6 |] 86 | 5160 | sr2z7.5 | 32-5 | 2t4 
42 | 59-85] 2505.67 £209.19 42 | 2520 | 2477-7 4.263 | 27-9 87 | 5220 | 5183.2 318} arg 


28.2 88 | 5280 | 5148.8 31.2] 20.6 


28.6 $349 | 530965 | 30-5) 2001 
5490 $3702 2g.0 1g. 


5269.41 43 $2580 | 2537-3 | 42-7 
5329-63 44. 2596.38 
5389.85 45 2656.6 


In the above TABLE the Length of any Arc, from By the ABOVE COMPARISON of Mr. Murdoch's Arca of the Sphervid with 
the EQUATOR, is equal to Length of wll the De- |} thofe of the Sphere, and alfo with the Arcs of the Spheroid by Don Puan, you vay 
grees of Latitude as far as the given Lav. tucde, fee that Juan's Arcs are about two thirds as much greater than Mr, Muridochs his 

are /efs than thofe of the Sphere; and conleqnently are nearer to thofe of the Spheve 
by about 2 Parts of the 3 than the Arcs of Mr. Afurdoch, by whole meridional Paro 
Mr, Martin's New Sea-Chart is conittructed. 


ll 


IN the above Tahle we have made Comparijon of the Difference of Arca, to give the better Jdca of their Defects: as of the Defetis of the 
meridional Parts by comparing them together. 
The heft Way of Jetting Falthood aud Error in a proper Light being, to compare and confront them qvith Truth, when it can be had. 


of 
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Of the DIMENSIONS of the EARTH as a SPHEROID. 


RULES for determining the DIMENSIONS of os EARTH asa Spheroid, or a fated SPHERE, mext the 
L 5 
PUT z= the Semidiameter of the Earth’s Zguator 2 The Semi-tranfver/e. 


== the Semidiameter of the Earth’s xis The Semi-conjugate. 
% = che Part of the Semi-diameter of the Earth’s Equator from the Center thereof, to where a Perpendicular 


falls on that Semidiameter from the Place of Latitude on the Earth's elliptic Meridian, 
y == that Perpendicular, or Semi-ordinate, let fall from the Place of Latitade, on the faid Radius of the 


Equator, or Semi-Tran/verfe. ; ; 
7 =the Radius of Curvature, or of a Circle touching the elliptic Meridian of the Earth in the Place o 


Latitude. . 
1, 4, 4, Radius, Tangent, and Secant of the Angle of Latitude. 


a. WHENCE, by the Properties of the E//ip/s and of Triangles, we have the following Ru/es, for 


oP 
a 
determining the Reguifites of the Earth’s Dimenfions. 


RULE . “== az = the Latus refum or Parameter of the elliptic Meridian. 
z 


I as ———= ; whence aixn= biol 
_*€eos ; = = 

at Vi Fart. 2 Vi Fatt 
ir By Sax ax 

ft ont eee = . 
thats ibatt  Tg77/2 
3 ——, 
2 2 t 
IV. 2m Fail? and z* = 7 Xt att oe PX IeTT for AnotneR LatitupE. Whence, 
Sa s° at o°a* 
_ riot mn pts? ~~ ur 
Ve ax ar need gee 
pistrr—rso* tt 
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CONSTRUCTION of Meridional P AR TS _ continued, 


eee 4527 Mer. Parts Sphere. 
Produé. Quotient, 10> Dil et 7 a9 Produ, \—22 zate 
THUS, Sine Lat, 60° == ,8660254 . ——— 0% 
‘ xd by Cont. Ns,” 3437287 i 29971282742 by ,00750466 A249 4505 Mer. Parts Sphd, ' 


RULE for nearly determining the fame, Multiply a fee Figures of the natural Sine of the Latitude (to Radius1) by 3 and the Produdt o 
that 3, and the firit Figure, with what is carried, will be the Difference that the meridional Parts of the Sphercid arc Jef: than thofe of the 
Sphere, for the fame Latitude, when the Difference of the Diameters of the Spheroid is fnal/: otherwife this Rule is of no Uf. 

Fxample, Sine Lat. 60° = 5866, &e. by 3 (as direéted) = 25.98 Diff. Merid. Parts “cfs, nearly as above: Agrecing with Don Juan's 
Tables for Semi-Diameters of the Spheroid as 266 to 265, compared with the meridional Parts of the Sphere, foregoing. Sve P. 292. 

By M. Mlaupertuis the Ratio of the Earth’s Diameters is as 323,22 to 309,723 from whence the two correét general Rules (before given) 
find the Difference of meridional Parts 66,49 for the fame Latitude, viz. 60°. 

By the other Ratio of the Diameters 266 to 26 5» we have only 22 for Difference, 

Don Fobn George Fuan and Don Antoine de Ulloa, meafured a Degree of the Meridian near the Equator in South America, in the Kingdom 
of Quito, as their Book fets forth, (firft publithed in Spanijh, and then tranflated into French) who fisft undertook the Work in the Year 1736, 
and afterwards found 56767,788 i ina Degree: which is greater than the /pberoidal Theory gives it, by about 268 Teifes, from a Computa- 
tion depending on the Meafure of a Deg, of the Merid, in Lapland, and another in Frances From which laft Mdenfuration in clmerica, Don Juan de- 
termined the Ratio of the fpberoidal Diameters of the Earth to be (as betore obferved) 266 to 265 3 a Ratiomuch nearer thanthat determined by 
Sir a hes (from the Theory of Gravity and Earth’s Denfity) than was before determined from the Meaiure of a Degree in Lapland and 
another in France, ‘ 

The meridional Parts for Latitude 89° to the Spheroid by Don Suan a2 162 27» Nat. Sine 899 is ,g998 and xd b as dire€ted) == 29,99, 
Ge, == 30 the greatett Diff, the meridional Paste of the Spore are lefs than thole for the Spin Wines Wea netes meridional Bats 
for Sphere, dedud 39, and there remains the meridional Parts for the fame Latitude, viz. 16970. 

_ Mr. Murdoch's meridional Parts (by which Mr. Martin's New Chart is conftruéted) and Don Juan's for the Spheroid, differ from the mg 
ridional Parts of the Sphere, for the fame Latitude of 60%, by 66 and 22; and thefe from one another by 44, therefore the new Chart and 
Don Juan's Tables (publithed for equal Advantage to Navigation) differ twice as much from one another a3 ‘Yuan's Tables differ from the 
Sphere. That if Yuan's Tablea are near the Truth for the Speroid, (making the Figure of the Earth almoft as near to a Sphere as Siy dfaac 
Neawtoa made it) then Martin's new Chart (en Murdoch's or Maupertuis’s Principles) ia doubly erroneous, (in the Inflance before us, of the 
Proportion of merid. Parts for Lat, 60°) differing revice as much under Juan, as Juan differs under the Sphere, or Chart of Mercator, 


OBSERVATION 


From 
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Of the DIMENSIONS of the EARTH as a SPHEROID. 


2 2 2 2 
2 v5 + rlatt r3 riatt at 
From above x! = = = = = » by Subftitution of t? 4-1 for se; becaufe s* — s? = 4, 
Stal aitaitet 


Whence, 
z 2 2 2 
rime as xs I— as 
= » When r2=x 


Vive epee = -— 
aizim—ars as —a 
N.B, At the Equator (when s=1, and t=0) r=az: . : 

At the Pole (when sand ¢ are snfniteand equal, and a finite being added to an infinite Quantity makes no Difference) 


Sax tas ax x 
r  Caeorapae i TFET = = 
rtastls attlz az at 


"4° The above RULES (of genuine EXTRACTION) are corre? and ufeful when the Radius of Curvature ¥ cane 
firtt very nearly, or exaitly, found. But Mr. MARTIN bas applied them to no Purpofe, Truth, or Advantage, by finding 
an incorre& Radius of Curvature as follows. 


PROPOSITION I. To find the Radius of Curvature of the Earth in Miles, correfpondent to the Middle of a Degrtc 
meafured on the elliptic Meridian of the Earth's Surface. 


Example. In Latitude 66° 20’, a Degree of the Earth’s Meridian has been meafured and found to be 5743700 
French Toifes, whence the Radius of Curvature r, will be firft found in Degrees, for the Middle of that Degree, by 
this PROPORTION, according to Mr. Martin. As 3,141593, ce. : a 2: 360 3 ari: Ore 

Logarithms. 
BOP ew ew we ee we ee BBG G27 25 


*.* In the fame Manner, from the Length of a Degree 
haa of the Earth’s Meridian, near civ being ance tires and 
9841593 6 Fe ww wwe ee ew 049774: found to be 56925,7 Toifes, the Length of the Radius 
ons ae of Curvature aT the Earth will be found 3958.4 Enghh 
r= 57°,29578 « . 2 2 0 sw ee 1..7581226 |] Miles, for the Middle of that Degree. A Degree by 
Totfes in 10 are 5743759 + 6 « + + © 467591985 1| Don Juan = 56767,79 Toifes, at the Equator gives Rae 
: ————— || dius of Curvature 3947,42 Exgl/b Miles. But this Cur 
Log. of Toifesinr « 6. 6 6. 6 3 8 Gign7gzur fl wature is according to the fuppofed {pherical and not {phe 
Toifes in an Engle Mile 823,97. . «© - -2.925-9144 |} roidal Form of the Earth, and therefore incorrea. 


Englifo Miles in r= 3994115. 6 3-6014097 | 


OBSERVATION on the latter Part of the INTRODUCTION to the New Principles of Geography and Navigation, by B. Martin; pointing 
at Mr. FMERSON, and mifreprefenting his Judgment and the TRUTH. 

SAILING by the Spheroid initead of by the Sphere, (till the larger Errers of the Courfe and Diflance can be truly corrected) is fimslar to cor- 
reCting the fma// Equations of the Mova’s Orbit, whilethe Jarger Ones, or eventhofe of the mean Motions, areleft largely defective. 

To what Purpofe then are the different Principles of Murdcch and Yuan introduced to the Praétice of Navigation, and called Nezy Prin iphs 
of Geography and Navigation, when neither (of vhofe widely different Principles) are certain ? 

And for the Aurha of thefe Principles to fappofe Mr, EMERSON depreciated what he did not, (who gave his Reafon for what he faid, an 
was unanfwered) is the fame as if Mr. Emerjon were to fuppofe his Depreciator to be what he isnot, and fo prefe and degrade him with th 


Confequenees of the erroneons Suppofition. 
RE-REVIEWER. 


To the AUTHOR of the ROYAL ASTRONOMER and NAVIGATOR. 
REMARKS on a BOOK intitled Mav Principles of Geography and Navigation, pretending to more ExaGafs than TRUTH and 
PRACTICABILITY. 

AS to thefe New Principles of Navigation they are taken all from Afurdoch. When ¥ read them I found the Reafoning not Storing. ‘The 
Table of meridional Parts, the very Examples and the Remarks ave all Murdoch's, making up the firf Part of this neww Navigation. 

Murdoch's Book: is a Quarto Pamphlet of 38 Pages, befides an Introduétion of 32 Pages, printed in 1741, intithed Mfercator's Saiting apple 
to the true Figure of the Earth; a Book excecding the New Principles of Navigation; but the wifer Author (I have heard) has propuled te 
retra& his Errors. 

The principal Things of Note in the new Principles of Navigation are thefe. 

In Page 12, the Author is pleafed to tell us, trom Maupertuis and Picard, that the Earth's Sewsi-axis to the Radius of the Equator isa 
409272 to 313,223 from whence it follows, thatthe Excefs of the Height at Equator is goa Of the Radius, Sir Tfaae Newton made it aye 
only, by Computation. ‘ 

Pagetg. ‘The Author of the Meru Principhs calls the Diflance of the Place (a Ship arrives at) from the Meridian of the Place failed from, 
by the Name of Departure 5 though Departure and meridional Diftance are of a different Natures. Which fhewa that this Author knows Nothiny 


of what Departure is; and therefore a very fit Perfon to write a Book of Navigation ! Pp 
ap 
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OSITION II. To determine the Ratio of the Semidiamster of the Eantu’s Equator, to the Semidiameter 
of ae aru’s Axis, from the Radius of Curvature, and Latitude, for two Places, on the Earth's Surface being given ? 


the Value of 2 muift be firft determined by Ruxe V. foregoing. 


To perform which, Com. Logarithms. By Lapland and France. 


+ to73 39-8269 of France. 


2 z z 
#3 oF mm pt s® rio = 593.604 
itude. a st15 Miles | 3.6014097 Iw—sz z t 2 
see a PENT 0.3582527 pittss—r3tto® p'3*==1552.956 
$ $=2,4911874 0.3964064 959-352 _ ut 2 
= = p37 755==2108.967 
g8t.345 oY 
73 fto7=23.090.31z 
By Lapland and Equator. 
2 
, ere peice FSq% = 251.737 
e ° = ’ es. . : > ey 
ia ee aa ey : Eeeatee get 202 47. 347, _. oe 1 fs s* == 1550.084 
om 145355892 0,1862750 1310-543 ~ r 2 
| pitrss =O. 
73 ltotee 1310.64 
By Franceand Equator. a Here 
v3 o° s= 250.2 uttin 
Equator 09 | p == 3947,42 Miles. | 3-5963132 338.7345 x? | pis? = a oon fae 
=o. Oe rage Te cee 
ie A Orea0d0e6 339.8269 % : Letters 
| ps Trss = 0, for thofe 
J 


Page 23. This Author of the fame Principles, projets the Arch of the Meridian upon the Tangent, by an Eye at the Earth’s Center, 
perhaps with Defign to find the meridional Parts, (Uf this was his Meaning, then the meridian Line for any Latitude is no more than the 
Tangent of that Latitude: becaufe any drch is projected into its Tangent by an Eye at the Center. 

This Author likewife reprefents failing by middle Latitude as not deferving his Notice or Regard; though every Seaman knows, in thort 
Diftances, as far as any Ship canrun in 24 Hours, that the Difference by this Afethod from that of Mercator, in keeping a Ship's Rec- 
koning of Longitude and Latitude, is not fenfible ; which Method of Middle-Laritude-Sailing is therefore a very ufeful Apprexima- 
tots 
Page 32. He fpeaka of a Compafs, which is to be more than roo Times ftronger than thofe of the common Sort, by which, ¥ fuppofe, that 
he intends to fail 100 Times more.correétly than by the common Methods in Praciice. 

Page 35. He does not reckon Departure any Element of Navigation, or as belonging to the Art of Sailing, becaufe it cannot be known from 
Obfervation ; nor is it thought (by this Author) of any real Ufe, being determined by Computation; but Ieads (ashe thinks) to Error. But 
docs not every Body of Experience in Navigation know, that all the Zafings and Weflings are fo many Departur:s; and that the Sum of them 
lying one Way, or Difference the other, is the total Departure, made in 24 Hours-Runj; and extremely near the Truth. 

In Page 36. He makes ufe of Departure in Calculations, though he had faid before it was wfe/e/s; who has here forgot himfelf. He re- 
folves all his Cafes mechanically, by Scale and Compags, and inftead of a Scale ufes Paper-Schemes, from which no Certainty can be expected ; 
which, however, I fubmit to the Jr/a/ of others, - 

Page 43. He fays the Way of Working on his Chart is the fameas on any other; he only propofes to be more exaét.—«Why then (in the 
Name of Wiidom) does he call them Nez Principles # 

He gives us a Tab/e of the Magnivude of the Earth's Parallels, as Murdoch has done; nor feems to fuppofe them avy Way different from thofe 
of the Sphere, “for any Thing he hac fhewn to the contrary in his Book of New Principles, If fo, he might as well fuppufe all the Degrees of| 
the Meridian to be equal, 

There is no fuch Thing in this whole Rook as any Correétion of Latitude or Longitude ; as if they were hut Triges not woithy his Regard: 
while every experienced Navigator is fenfible, that there is no Sailing without fuch Correétion, But the Ufe of his necu Compajs and Drormzme- 
ter may make that Correétion necdlefs, as aMeana for the Defi. eerte ned ef rrr oce, 

Tn the fecond Part of this new Performance, the Author has given another Table of Meridiona! Parts from Don Fran's Book, quite diferce 
from the former he took from Afurdoch, 

Don Yuan mules the Radius of the Equator to the Earth's Axis, a8 266 to 265, and therefore the Lac/s of the Height of the Eguaror is 
Bhan of the Radius; whick is not half fo much aa the other from Maupertuis and Murdoch, and isnot far diflerent from the Ratio by 
Sir [aac Newton, 

Hut, trom his finding the great Ditlerence, be foftens alittle, and fays, that cither the Earth is nota perfec? Sphecid, or there ave fome Errors 
committed in the Mlenturation : And is forced te fayy thar it is digficult to determine the true Ratio. What then fhall we truft to? And what is 
come of thig Bray of reprefenting the Spheroidal Surface of the Earth and Sea, qwithout any Error at ail, (Sce Page 27). 

This is to he remarked, that fince his jir/f Way from Afaupertnis and Murdoch makes the Earth differ equice as much from a Spores 
us his fecond Way trom Yuan and Netuton, That if Suen and Newton are right, Cand eeho can flew the contrary) then it will follow Pee the 

phere 
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By the three Ratios found of the Squares of the Earth's Diameters, 


ua 352 3977589 # 3988731 . 
= son 2 = = 19775895 T= 7 Here you may fee how this fame Me. 
j 6 6 thod, by Mr. Martin’s miftaken Radius 
wee °347 ez 2990 O87 06 . 299533 of the Earth’s Curvature, gives the Ratios 
1310.543 I 9990099373 = 1 of the Earth’s Diameters, very diffe. 


rent. 


_ 338-7348 39967855 __ : 


“339-8269 ~~ i 
: 6 19962 
The Ratio of the Earth's Diameters according to Don JUAN, = = 4 = 2 ; < . 


«> HENCE @s focwn the ERROR, of Mr, MARTIN’s METHOD of determining the Ratio of the Earth; 
Diameters, by an inccrredt Radius of Curvature. 


OTHERWISE: According to M. MAUPERTUIS’ METHOD of determining the faid RATIO; Mr. Martir 
not chufing to depend on his RULES given, at P. 10. 11. in his New Principles of NAVIGATION ; who has 
therefore followed THIS METHOD. 

LET the Radius of the Equator to the Semi-axis be as 1 to x; and A and B the Length of two different Degrees, 
meafured in different Latitudes ; and a and é the refpective Sines of thofe Latitudes; then, from the Properties of an 
Ellipfis 5 


a 


A Xi+2xX 0? —1Xa* = BK1itRK #1 SG, 
2xA—B . 2xA—B 
(@} eee 76? an, ene ereeenint, = WILET = owe ee. 
fhe 3x Aa*— Boe” aks 3 X Aa —Bee 


Spbere is as near the true Figure of the Earth as his fx? Figure, drawn from Maupertuis, And therefore thofe that ufe the meridional Parts for 
the Sphere will come as nigh the Truth as thofe who follow his firft Method from Murdech and Maupertuis. 

What then can be faid of this Boafing Refiner * Can this Refined Navigation give the true Figure of the Earth fo as to found any certain Com- 
putations upon it. If not, all that he has {aid imports Nothing tothe Purpofe. And who would not fooner follow the /imple Method by the 
Sphere, than follow an uncertain Method, only for the Sake of its Novelty and Difficulty, when the Difference is mfenfible and ufelefs ? 

When he comes to compare the different Meafures of a Degree on the Earth's Surface, this Authir isin the utmoft Difirefs, and tries to 
accommodate them, by taking a Mean; but what Right bas be to do that # Or, who will truft to the Truth merely upon bis Word, when Sir [jaa 
Nezeton’s would not be taken without Demonflration ? 

J wonder how he got it into his Conception, that Ms. Emcerfox depreciated that Difcovery of the Spheroidal Figure of the Earth which is 
truly a very noble one in natural Philofophy. He only called it an idfe Refinement when applied by Pedants to the Fradtice of Navigation, wet! 
it can make no fenfible Diiterence ; and muft create an endlefs Deal of Trouble for no ufeful Purpofe. Mr. Emerfon gave his Realons | 
calling it an rdle Refinewem, towards the Jatter End of his Preface, without Defign (he fay:) of offending any Body. And what Right hasaz 
Man to depreciate another's Jucyment, for what he advances, unlefs he properly anfwers him 3 which the Author of the Mew Pri.ciples (long 
fince difcovered) never once attempted. 

And Mr, Eonrfon still continues to affirm, that the trifling Difference it makes is not worth the immenfe Labour (of making meridional Parts 
and new Arches) th.t it caufes, ‘That as we know noth:ag what Species of a Spher id the Earth is, or whether it is a Spheroid at all, or not? 

T hope you will not follow this refined Author's Steps of inferting a ‘Jadb/e of meridional Parts for the Spheroid, except it be to confront and toms 
are wih thofe of the Sphere, and confute the pretended idvantage of Spheroidal absve Spherical Navigarion by Examples given of both, to flew 
the ufelels Difference. s ! 

The Reafon why Simpfon’s Difference of the Meridional Parts is 4efs than the Spheroidal Author's, is becaufe Simpfon ufes Sir Jfaac Newte's! 
Numb.1s 229 to 230. Lhave found that the Difference == 343898, where som Nat. Sine Lat. go=1—aa, ax Semi-Axisof the Earth, | 

As to Robertfon’s Navigation you mention, itis raiher a Courfe of Mathematics; for it contains ulmoft all Branches of pra¢tical Mathematics 
Barrea is wuch the fume, and follows Murd2-h in the Spheroid, 

In the Yoyages you have made you obterve, that ncither Courfe nor Diftance can be truly afcertained. And therefore who would go about to 
take an invmenfe Deal of 'Frouble to avoid an Errue wh ch is involved witis another, ten or twenty Times as great 3 and which is unavoidable; 
and yet theft Errors, as well one as another, may be all corrected from taking an Obferwation, 5 . 

T know no Way of corro€ling the Departure but by finding the Longitude to every particular Counfe ; vet this is troublefomiec, and in 74 
Hours is iafenfible; and therefore in Pradtice every Rody makes ufe of the whole Eafling or Wefing, inttead of it. : 

Your Muvriton of finding the Departure, Ditterence of Longitude, Latitude, Sc. by the Seaman's Computer, &c, ia pretty enough, a 
will be of Ufe in Praéteal Navigation, 

T know of nobody that has taken the ‘Trouble to compute the Meridional Parts to the Spheroid, but Murdoch (which is only in awhile Dr 
grecs) and what the Author of the Meay Principhs gives us from Juan. 

As to che Tables of reputed Longitude and Latitude of Wiaces, there is a gicat Difference among Authors, bs 

a beft ere Sy ateersale them ware? (fince exadt Truth cannot be had) is by comparing feveral Books together, and where they difer, 
to apply to the dof? Afaps. 

‘The Longitudes ave bet recleoned from the weftermott Part of affdea, as being long fince cMablithed by Cuftom, and ought not to be alterti. 
Thas, the ccedeflial Longitudes are reckoned from the fir) Point of tries, and ought not to be altered’; though fome cbimfecal Perlon's " 
Contradiction to a fettled Cultom, might reckon Uheas liom Lidra, or any other Point of the Ecliptic. New roninnals, 
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a LT a A, 
Or, (more fimply) putting w= 1 —x#, thena= 1 — m, and 2? 1 -— 21-4 m*, where m* being very fmall, in 
; 2x A—B 


Refpeét of the other Terms, may be rejected; and at = 1 — 2m, and 1 =n? = 2m= ss SAE above. 
A—B ; 
Whence, = Fx Ae— Be? or when B nearly A, 
A aaa B . . 
Then, 2 = =—==s=, as is evident. 


3A X at— 4 


Non, ifthe Meafure of one of the Degrees be taken near the Equator (avhen b = 0) then m= neat » a8 is alfo evi- 
3Aa 


dent. 
Whence, we have B== A= 3Aa*m, the Length of a Degree of the Meridian at the Bguater. 


EXAMPLE. LET A = 57437,9 the Toifes ix a Degree in Lapland, and B= 57050 the Toiles in a Degree at 
the Parallel of 45° in France. 


Then, by the Equation foregoing, m= 0,006646 = 1— 12, 
Whence, 1 — 0,00646 =0,90354. = ™ ; 
Therefore, 122 = 499354 23 266 : 264,3 the Ratio of the Earth’s Diameters. 


CONSEQUENTLY, To jind the Length of a Degree at the Equator ? 


LET A= 57437,9 Toifes in a Degree meafured in Lapland, and we have by the Equation B= A— 3Ama? = 
s6so1g Torfes at the Eguator: Or, if A be taken = 57050 Totes in a Degree of Latitude in France, under the Paral/e/ 
of 45°, Then B = A — 3 Ama? = 56497,2 the Toi/es in a Degree at the Equator. 

From both which Methods, of M. Maupertuis, by a Degree meafured in Lap/and, and another meafured in France, 
a Degree atthe Equator thould be xearly 56500 Tories; being /z/s than the Degree meafured there by Don Fuaz, at the 
Equator, by about 268 Toifes. 

BUT, admitting the Truth of Don Fwan's Meafure of a Degree at the Equator, and alfo of the Meafure of a 
Degree before in France, Latitude 45°, Then m = 0,003297 ; Whence 1 : x= 9967 :: 266 : 265,12; according 
to which Ratio, viz. 266 to 265, Don Juan has fixed the Ratio of the Earth’s equatorial to the polar Diameter ; as 
on which Hyporhefis he has computed Ais Table of meridional Parts of the Earth, as a Spberoid, which meridional Parts 
we have given with thofe of the Sphete for the Navigator’s Trial and Curiofity. 

If the two extreme Degrees, meafured in Lapland and at the Equator, be taken as true, Then A = 57437,.9 and B= 


A--B 


56767,788, whence m= = 0,0046254 


3Aa* 
Confequently, 1 : == 0,99537 t: 266 : 264,735 being a mean Quantity between 264,3 and 263,12 the Numbers 
Pefore found, as Members of the Ratio, from the Meafure of a Degree in Lapland and France, and France and at the 
Guatore 
According to the New 
By M. Maupertuis’ | Principles of Navizat. 


Method. By Mr, Martin. From a Degree meafured in 
NOW, 1 to ,99354. 1 to 98873 Lapland and France, 
I to 9967 1 to ,99839 France and at the Equater, 
1 to 99537 1 to 99533 Lapland and Equator. 


WHENCE, it evidently appears, if M. Maupertuis’’ Method of determining the Rario of the Earth’s Diameters, 
by two difteient and diftant Degrees meafured on the Earth’s Surface, be nearly trae, as it appears to be confifient 
in the war Agreement of the diferent Anfwers, it alfo appears as evident, that the Method, by the New Principles 
of Geography and Navigation, for determining the Ratio of the fame Earth’s Diameters, is erroncous; from the 
different Anfwers to the fame Requifites, deduced as above. For it fuppofes (what is not) an elliptic Are to be 
circular, Sora Degree 5 and the Middle thereof, of circular Curwature, to coincide with the elliptic Curwature of the 
Earth's Meridian, The Radius of Curvature likewife of the meafured Degree confidered as acircular Arc, to be the Radius 
of oe to the Middle of that Degree of the elliptic Meridian, W'bich to Suppofe, is againft? the Hypothefis admitted, 
oe ; eae of the Earth Saght, asa Spheroid, formed by the Rotation of the Semi -ellipfis about its feorter 
wines tameter s not ** about its longer Diameter,” “as is afferted in the [utroduction to the New Principles of Nae 
aa HENCE, it neceffarily follows, thatthe Solutions to the XI Problems, P. 12, 13, 14, of this New Navigation, 

fom crroncous Principles, differing from the Truth, by other Methods; as in the Scholium, P. 14, is fignified. 
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Of the DIMENSIONS of the EARTH as a SPHEROID. 
Th MEASURE of th EARTH at different Times by diferent PERSONS. 


Years fince Chrift. Persons NaMEs meafuring Piaces Names meafured. Geographical Miles. 
800 . . . + Almamoon, Caliph of Babylon : . . Babyln . . « «© + « 56, 0r57. 
1s25 2 1 + Fernelius . . « France . » « 68, 


Sxellius, @ Dutch Mathematician . between <Alemaer and Bergen-y French Toifes. 
op-Zoom, to 1° 11! 30”, 4 55021 
Alemaer and Leyden, a Mean of § in a Degree, 
both . . 2. 6 6 » « 
Miles, 
1636. . » « Noravood, an Englifamar % . + between London and YorR « 6 4 . 69% Ha Degree. 
= ! Feet. 
1654 « + « « Ricciclis, by feveral Metheds found the Earth’s Circumference . . 6 i565 Gelipna Paces, 
or 61650 Toifes. 


Lewis XIV. . . . MM. Picard meafured between Malvoifine and Amiens Toifes. 
Lefs than Norvawood in a Deg. by 240 Toifes . « 788500 Toifesto 1° 22/ 55” «. . §7060 to 1°, 
718 6 we) » AL Caffui meafured the whole Meridian of France. Toifes. 


From Paris to Collioure « 1 6 «© © «© © «© §7097) 
Paris to Dunkirk «6. 6 © 6 + «© =©56960 Sto 19 
Same as Picard « - | Dunkirk to Collioure « « 6 « © «© « » §7060J 
Mr. Mifcherbrook, corredling Sxel/ius, meafured the fame Arch, and found . . . 57033 to 1°, 
*.* The above Meafurements had been fufficient for determining the Earth's Dimenfions as a Sphere, but Difputes arifing 
about its Figure, according to Sir Ifaac Newton, as a Spheroid, further Meafare was made, to determine this important 
Yruth, as nar as poffible. 
Began 1736 «5 « « Meftieurs Clairaut, Camus, Le Monnier, Mauper-) meafured a Degree in) Toifes. 
ended Dec. followiirg. tuis, the Abbe Onthier, of France, M. Celfus, > Lapland, near the & 57437,9 to 1°. 
Profeffor of Aftronomy at Ug/fal . . . . J Ar@ic Circle , 
Picard’s lefs by . «© « 377.9 
Picard’s corre&ted, allowing for Aberration of Light, of the obferved Star, 6 3 
the Preceffion of quinoxes, Refradtion of Light, (before negleied) . § 599257 80 1% 
Les than at the Polar Circle 2. 52,2 
t Doubs arifing about the Difference of a Degree in France, at the Return of the Academicians from the North,; 
the Arch was remeafured by Cafini de Thury (Grandfon to the former) and De /a Carlile, the Work was intitled, 
La Merid. de Paris vertfiée, 45° Parallelh - . «© © «© 6 < . . -  ‘Toifes 7050 to 1°. 
The Difference of a Degree in Lapland and France proved the Figure of the Earth to be no Sphere, but rather} 
a Spheroid; the Ratio of which Diameters (the 4/ Polar to the greater equatorial) were now to be correctly de-! 
termined. On which Ratio were now to depend the Improvement of Geography ind Affronomy, and alfo Navigatizn, | 
fo far as the Earrh’s Figure can be applied to the Pradice of that drt, To which End a further Meafure was applied 
near the Earth’s Lyuator. 
Set out 1735 . ~ Don George Fuar, Don Antoine de Ulloa, attending the Academicians | 
See Juan's Book, from france, by whom two Obferwatories were ercGed in the Plain 
of Yaruqui, one at Pueblo Viejo, and the other at Cuenca, by 
which, with a great Number of Signals ereéted, they formed > 
and meafured about 30 Triangles, and obtained a Bafe Live of 
1957341574. Toifes, between the Parallels of Pueblo Vigjo and 


HENCE . . ° . . . ° . 


{ 

{ 

i 

' 

Pueblo Viejo to Cuenca. | 

Aaa ce ak 


32 45 


Diff. Latitude 8 « Sum 3° 26/ 522, 
Toles Toifes. 


As 30 26/ 522” : 1957345547 2: 19 at the Eguator : 56767,788. 


Torfes ee Ct 
. : the Ardie Circle, . : 
> Taking 57437,9 > in a Degree a der Parallel of 45° N. or France pby Rudes before giveng Ratia of 


7a50, 
The Earth’s aC haat to the Semidiameter of the Equator, as 264,3 to 266. 
Nearer to Sir Yaac Newton . .. Don Suan determines it to be 265 to 266. 

It is known, that 13: 73 (1 to, being the Ratio of the Equatorial to the Polar Diameter) :: Length of a De- 
gree at the Equator : to the Length of a Degree at the Pole, by the elliptic Theory, Or, 1: ut: 266: 265. 
Therefore, 265\3 : 266]" :: 86768 Toies in a Degree, at the Eguator : 57438 Toifes in a Degree at the Pole. But, 
they are the Toifes in a Degree at Lapland near the Aréic Circle, and much lIefs than in a Degree at the Pole. 
Hence, the Number 265 is a little too Jarge (as it is faid by the Refer) in the Ratio of 266 : 265, the Equatorial 
to the Pe/ar Diameters of the Earth. And therefore the Matter is Mill in Di/pate as to the true Figure of the Earth, 
whether itis an exad? Sphersid, or not; and the Doubt is likely to remain, till we can meafure the Length of a 
Degree at the Pole (non off hubitabilis Nive). That, upon the avhole (uotavithflanding the tate Author's 
pretended Improvements by the elliptic Chart, confttu&ed from Meridionad Parts on qwrong Principles) the Mercator’s Chart, 
PRI PP TIS SSP EP PS AE SP ET PE EPS PO I 


——me 


for 


and NAVIGATOR. gor 
ho ee Of the DIMENSIONS of the EARTH as a SPHEROID. aa 


aR I ee nETTD an nn ed 
5 Jing, will prove the Correcter of the two. Whateve. might be expected from a Chart conftrugted 
os oe thea of se conftructed from Murdoch’s or Maupertuis’ ) Principles, er 
That axis the Dimenfions of the Earth be exad@/y, or very nearly, determined, and what Sort of a Figure it is, 
the Errors in Navigation from a wrong Figure of the Earth admitted will be greater than thofe from fuppofing it 
an exaé Sphere, exclufive of the larger Errors in the Courfe and Diftance, that are impracticable to correct, but by 
ceeleitial OL/eruation, Nor will-the izcorre? Determination of the F igure of the Earth have a better Effect, in the 
true Determination of the Parallaxes of the Moen, Beginning, Middle, and End of the So/ar Eclipfes, their Quan 
tity of Duration, the Sun’s Parallax by the Tran/it of Venus over his Difk, 1761, which will all be a little precarious, 
COMPARISON of different SpuzromwaL with the fame Spusricat NAVIGATION, 
EXAMPLE. Mr. Murdoch (and after him Mr. Martin) Juppofes a Ship fails from a Place in 25° Latitude South 
to another in 30° Latitude N. (the Difference of Latitude 55°) on @ Courfe of 43° from the Meridian (being a Cafe 
that never happens in the Practice of Navigation) required the Difference of Longitude and Diftance run ? 
The Difference of Longitude, by Mercator, is a oe . * A 3 . 3206/ 
The Difference of Longitude, by Murdoch's Spheroid, or Figure of the Earth ° ‘i + 3I4L 


Difference, 4s 65 
Diftance failed according to the Sphere . . : . . ’ . . © 4gnal 
Diftance failed by Murdoeh’s Spheroid . . . . : . . ° ; «© 4423 


Difference, Lf . . 89 


Difference of Longitude according to Yuan's Spheroid = 3 . . . + 3148 
Diftance failed, according to Fuan . 7 . . oe 7 4482 
Difference of Fuan, from Murdoch, or Martiz, , . ‘ - in Longitude . a+ 


Diftance failed . 5 59+ 

Notwithfanding Mr. Martin’s pretended Refinement of Navigation from Exror, he, in one Part of his Lutrodu€ion, 
peaks thus, (as if he had forgot him(elf) “ Je is too well known, how many Errors and Miftakes our moft frilful Seamen 
“ are liable to in the Direétion of their Courfe, their Diftance run, €c.”” — Therefore to agree with M, Mauperiuis, 
when all the Evements of Navigation are brought to Perfection, it will then be feen to what a Degree of PerfeAion 
this Element of Spheroidal Navigation (being applied to Practice) will have among the reft, the Errors of the Courfe 
and Diffaace till remaining. . 

TO determine (more correfly) the Ratio of the Diameters of the Earth, from the Meafure of tao different Degrees 
of Latitude on its Surface, fuppofing the Form of the Earth to be that of an oblate Spheroid ? 


PUT c= Semi-Axis. Latitude. \Toifes in Deg.]% Roots of which De’. 
#= Semidiameter of the Equator. meafured, \Toifes. 


M,~ the Meafures of a Degree of the Meridian 
é at the given Latitudes of the Places P,p, 

»§ the Sizes . France 22 [§6925,7== m[1479,811 = ms 
Sis! the Cofnes 5 ee eens E cee sae t . 1s ms 

+! the Co/angent of the Latitude P, By Lojane ks i i a eat ee iad Re 198885 


— i } 
7= tabular Radius, France (7p = Vi Fav 10221728 oe 


Ex. Lapland 66° 30! 1574.37,9=M|1488,672 = Mi 


2 2 ass astst 1 
i ace ce ea CLS7 Ae | 2) ee 
oe We , Equator pony Ibn =V I—,009 266138 == ; . 
ASS! eas! 5! Wy, n= ass—ASS'"* France c ae 199839 
¢ pooner ; Equatr (SV tn SV 1—,00321503 =. 
SIRES RS get ay =,/ —N- *,° From the above variable Ratios of the Earth's Di. 


gl oa % carer a ameters, deduced from unerring Rules C Suppofing the Earth 
r= / )» or = vy <a ty be in the Form of a Spheroid) it ts evident, that either 

! 1—B si Be the Earth is not a Spheroid, or elfe the Menjirations taken 
of a Degree at diferent Places on its Surface are not true—Hyence, the immenfe Expence and Trouble the French Nation have 
been at in taking the feveral Menfurations of Arches on the Earth's Surface, are intirely thrown away. And we Joall at 
laf be forced ta depend more on the Computations of Sir Waac Newton, or Mr. Emerfon, by the Laws of Gravity. While 
the diferent Denfities of the Earth's Sublancey next its Surface, and towards its Center, (on which that Computation depends ) 
remain uncertain. 


AND HENCE 19 rrovypD Tie AnsurDITy oR Uncertainty oF Srunrorpan NaviGATIon! AND CONSEQUENYLY oF ITs 
BEING AN IDLE OR USEEESS REFINEMENT. 
_ For were the true igure of the Lan aad Sra determind (which may vary by the Effect of the Moon's Gravity more or Iefs at dif- 
ie Vimes on the Sea) its Difeourry would be a greater fuamtage to Geography than to the Puacvice of NAVIGATION: ice the 
Spherical Surface of the Earth only confidred, is Sufficient to anfwer the End of all which Purpofis. 

seeder Mes Moun'r and ace on ‘Tower-Hill, my continue the Sale of thir Oto Mencaron Cusers qith fupericr Alvrtage to 
rie ir ial Svnenorpar, Ones, confructed (from Murdoc bh) doubly errongous, whe coupared with the Spnere, and Juan's fiuppofed truer 
thf of oo os taal Parts of the New Spheroidat Chart (prematurely or inadvertently mady by i. Matin) dither twice ar much from 
ye YG tee tappoted truer Spheroid (Ayf recommended for Practice in igati i fe truce difier from the Mertdional 
Pints of the Spheves i Cha Si a Navigation, dy Be. Mattin) as thofe t difer f f 

Lhe 


302 The ROYAL ASTRONOMER 
The PROPERTIES of a Right-angled PLANE TRIANGLE. 


IF each Side of a right angled plane Triangle be made Radius, and Circles be deferibed thereto from each End of the 
Hypothenufe, at the acute Angle, as a Center, then the two Sides, lying contiguous, and third Side ling remote to the fame Cen- 
ter, will be the Natural Secant, Cofine, and Sine; Cotangent, Secant, and Tangent, re/pedtively, of the Angle at the 
Center, included by the Hy pothenufe and one Leg; each of thofe two Sides being made Radius. 

Or, The natural Secant, Cofine, and Sine; Cotangent, Secant, and Tangent, of one Angle (included by the Hy- 
pothenufe and one Leg) under 45°, will be the natural Cofecant, Sine, and Cofine; Tangent, Co-fecant, a7 Co- 
tangent, repedively, of the other Angle, above 45°, and the contrary. And therefore thefe will be proportional to the 
Secants, Sines, Tangents, to the Radius in the Tub/e. 


On this Property of right-angled plane Triangles, the Seaman's Ready Computers No. 1. II. IN, are foanded, by making each Side of a riglt 
angled Triangle Radius, == 10000, and taking out of the Tables for the 3 varied Sides, made Radius, 1, 2) 35 4) §> 6) 7%» 8, g Times Radius, 
Cofine, and Sine ; Radius, Secant, and‘I'angent; Radius, Cofecant, and Cotangent, correfpondent, for all the Angles from x to 45 Degrees; 
avbofe Complements, baving the fame Numbers, from 45 to go Degrees, ferve for 1, 2) 32 4) 5: 6) 7, 8» g Times the fame Complements, or for ail 
the Angles from 45 to go Degrees. 


Computer, No, I, 
LET 10000, 20000, 30000, 40000, 50000, 60000, 70000, 80000, or go000 == Radius. Other Sides, 


- : ee err 3 en a nee 
Correfpondent to which the other tevo Sides are fet down in Computers, | Hypothe- § Diftance. . . . Dif. Latitude... . . Departure 
No, IT, YQ, OF. nufe. Diftance. . . . Departure. ... . » Dif, Latitude, 
Being found by Multiplication of 1, 21 39 42 52 6 7» 8, 9 into Na- Computer, No, II. 


tural Radius. Other Sides. 


Cofine and Sine to —— mmr 
Tangent and Secant i baltra hoch eae Longer Dif, Lat. « » « . Departure .....  Diftance. 
Cotangent and Cofecant 5 10000 Leg. Depart. . «+ Dif. Lat. ... «+ © Diftance, 
Computer, No. IIT. 
Radius. Other Sides. 


oes, on nee 
Shorter §Depart. .... Dif. Latitude . «~~ « Diftance. 
Leg. Dif. Lat... . .« Departure . 1... © Dittance, 


Some PROPERTIES of SINES, TANGENTS, &c. 


THE Cofine, Tangent, Cotangent, and Secant are common to two Arches, which ate Supplements to each others Yetinan Arc ABOVE A 
QUADRANT they are Negatives being drawn the contrary Way to thofe of an Arc /efs than a QUADRANT. 


Sine -. ; 
Pear | cet sine mae { For all Arcs t unset bates Cofines eo te ©° to. goo, fr. 270° to 360% 


Cofecant Negative fr. 90° to 2709, 
Tangents, § Reman’ | fom goes afoe, from 270° te geo, CMA! S Novutlva” ¢ fom gor torrSee, from ayo" te960°. 
aieana 9 Aang ems ate Bema eet a ee 
Voerfed Sines « « Affirmitive, in general, oaks of ee cntry Lama 
Signs Arts. 


be 
For cther infirite Properties of Sines, Tangents, &c. confult Mr. EMERSON’s TRIGONOMETRY, who bas there exbaufted the Subject, 
and bftiy Roon fir any Perfon to make b provement after bine 


SOME PROPERTIES of the SIDBS and ANGLES of PLANE TRIANGLES. 

1. As Sum of Hyp. and & longer LEG of a right anghed Triangle is to 86, fo is the foorter LEG to its oppofite Angle, nearly. 
2, a being the Degrees of the lefs Angle, it will be, 

As SLB 4. ee s xs: HHypoekcnufe + Opprfite Side to that Z£, nealye 

a 
3» a being the Degrees of the lefs Angle, it will be, 
aaa obese 

As rire oe tt Hyporbenufe + adjoining Sile to that Z., nearly. 

4. In any right-lined Triangle, As the Bafe : Sum Sides 1: Diff Sides : Diffe Segments Bafe ly a Perpendicular, 


a By thefe 4 Properties, and 47 Propofition IY. Euclid, all the Cafea of right-lined Triangles may be folved without Tabirs: letting fall a 
Perpendicular from the End of given Side, and oppofite toa given Angle. 


g. In any right-lined Triangle, Aa Sum of any two Sides + to their Diff. +: Tangent % Sum of their oppofite £8 + Tangent \ their Differences | 
6. In any right-lined Triangle, Ae tavice the Rectangle of the Legs, including an @. + Sum Squares of the Legs =~ Square Bafe sx Radius + Cof 
uertical £, included by the Leg. 


peer eset PrP a PP Es Nansen IE 


ANSWERS 


and NAVIGATOR. 


SWERS to all thee CASES of PLANE TRIANGLES. 


A 


B A 


ee TO ENE) oT LRRUT AUN OL) 
CASES of Right-anglkd PLANE TRIANGLES. 
ANSWER. 


é souGcHT |—_———_—_ ————__———-—— 
3 aaa By PROPORTION. 
“lHyp. & Z \Op. Leg | Rad. : Hyp. 3: s. giver Z 3 opp. Lege 
Be, B CA IR; BC i: s B: CA. 
Cc [BA «C: BA. 


Or,} See. £2 Hyp. te Z| Oppe Lege 
Hyp. <P Leg |Op. L. Hyp. t Rad. ii Leg : s. opp. Le 
BG, a” lg BC: Riu CA:s 
BA Cc BA:sC. 
Or |Leg: Rad, :: Hyp. i See. op. 2 to Leg. 


Hyp, & Leg \Otber Leg [Find the 2s by Cafe 2. 
348C, CA BA 


And then the Leg by Cale 1. 


se 2 3 Leg opp. : Rad. s Hyp. 
«= Ri: BC, 


. 2 Deg it feecadj, Z + Hyp. 

1. £ 3 opp. Leg. 3: s. other Z + op. Leg. 
5B: CA 33 s,C. : BA, 

#C: BAt nn B: CA, 

: Leg 3: te adj. 2 : other Leg. 
One Leg : Rad, 3: other + te op. 2+ 
AsCA:: Ri: t.B 2 Complements of 
CA:BA:: R rt. C $ one another, 

Find the £3 by Cafe 6, 

Then the Hyp. by Cafe 4. 

EACH 4 of the following Terms, in the fame Reétangle are propor- 
tional, read from Left to Right, or from Right to Left: Shewing the 
Variations of anfwering trigonometrical Cafes by rhe Tables. 

Radius < Sine + Cofine { NN. B. Any two of thefe Propor- 


Secant : Tangent ; Radius tionals may be put inthe Room of 
Cofecant + Radius : Cotangent Sany othertwo /ike Proportionals. 
Thus, As Rad, ss. given #3: | 
Or, As See, : t. given 2, bry, : opp. Leg tothe given Z. 
Cofec. : Radius :: 

The above dike Proportionals may be alfo varied in the Solution of 

(pherical Triangles further on, by Lord Napier’s Propyition, 
UNIVERSALLY. 

IN any right-lined ‘Triangle, whofe Sides are 
reprefented by A, B, C, and oppofite Anglhs by 
a, 6, cy any three of the fix Terms being given, 
(except the 3 Angles) the Rett are thus deter- 
mined, 

CASE TN. When there is a Side and g¢. op. given, 


y B 
B Then th = ae. whence the 
Term reqt, is had. 18 6 av€ 


_ CoP When two Sides A, P, and an Z oppofite to one of them A is 
Riven, if A is lefs than B, then 4, ¢, and C have each two Valucs. If 
A is greater thin B, then 4, ¢, and C have but one Value, 

CASEIN, Two Sides (A the greater, B the lefs) and an Angle ¢ ine 
cluded are given, 


1B90——¢ 
» and 


A—B 

A--B 

‘Then az D-+E, andé=D—RE, 

Likewile, Puc. 2A +L, 2B sf 2b. 1. $6 20.0000000=21..F, 

and 2L,A—B = LG: Vhen LL, F-EGscL.c the 3d Side, req, 
N.M. If the included 7, 6 is a , eae a 


PutD= 


xrD=-e.E, 


ae A R : 
Then, a == “Mr; 6 a X rj ant C = x A, 
nb 


or I y B 
: 


, ; i 
Nae sy ty vy and L, denote Sine, Tangent, Radius, and Logarithin, 


303 


B mA DP A 


B 


7D 
CASES of Oblign PLANE TRIANGLES. 
ANSWER, 


SOUGHT! |— 


By PROPORTION. 


er 


GIVEN, 


Cafes. 


Other Sides |s. 2 + op. Side +: s. oth LZ > op Side. 
BA s A: BC :: 1s. BCA: BA. 
CA s Bo: CA, 
Side ss, op. Z. 3: Side: tp. Zs 
BO :sA:i: CA. 5. B. 
CA: 4aBun BO: s AL 
New, two 2s known, their Sum fr, 
18c° leaves the 3d 4 BCA. 


te Sides@ g'Other Side | Pind oppofite Side required by Cate 2.4 


Zs & a Side 
1A, B, BCA, 
[Bc. 
2 Sides& 2 |Other Zs 
oppofite to one) B 
2|BC, CA, ALA 
BiBCA 


eppofite to one| Tben tbe required Side by Cafe 1. 
BC, CA, AAB ss A: BC 3: s. BCA; AB 
B} Bo: CAr s BCA : AR 
2 Sides and Other Zs ‘Sum Sides : their Dif. 1 Tan. 3 Sum op. 
Z. included 253: Tang. & their Difference, 
BA, Bc, |BCA, A Which added to and fubtraéted from 
B 


the 7 Sumgives the 2 Angles required, 
la Sides and |The aber |S 
|Z included | Side. 
5lBa, BC {CA 
B 


Find the Zs by Cafe 4, and then the 
Sought Side CA by Cafe x. 


ZL. oppofite Let fall Perp, CD oppofite 2. required, 

Then, Bafe: Sum Legs 3: Dif, Legs 
: Dif. Segments Bafe, BD=—DA, where 
the Perpendicular CD falls, & which Dif. 
6 == «wD, added to and fubtracted from 
half the Bafe gives the Segments BD, 
and DA. 

Whence Z A is found by Cafe 2d of 
Right-angled Triangles. 


3 Sides 
BA, BC,CA|to one Side, 
A. 


CASE Ill, 

FROM the 3 SIDES given, A, B, (including a required 2, cg 
and C the Side oppofite to a required Angle, this Angle may be found 
thus. 

RULE, Add the 3 Sides together, and tate the Sun: thereof, and 
fet down its co. Logarithm, Under which fer down the co. Logarithm 
of the Difference betaveen avbich half Sum and the Side oppofite to the 
required Angle, and thin fet down the Logarithms of the Differences 
Setvcen which Half Sum and the other two Sides; the Half Sum 
of which four Numlirs will be the Logarithm Tangent of Half dangle, 
requirede 


B 
Thus, fF SEES 


woe Ht 


co. Log, 


H—C Side oppofite Z required « «co, Log. 
FAA cw we ew ew wt we Lye 
AR--Boow www ew tw ww De 
a re a em a cre eis me es ne a es Sa em te 
A Zreqte. 2 6 « Log. Tang. t Sun. 
Doubled the 2. Sre Page 116 Sor Exanple. 
Yor, Tl x H~C:H—AX H-Net (Rid. fq) ety de 
Alfy AB: H—A xX H—Bi: tr (Rad. f.) 32, 12. 


HENCE this RULE. Jo the Loy, Comphmunts of the Sides ine 
cluding the fought dagh, add the Loparhims of the Difirencs betqecen 
the Tule Sum of ald the 4 Sides aad each of thcfe fnchaling Sides, the 
half Sum of thofe 4. Numbers svill be the Log, Sine of half the fou phe 
dighe. 

Ybus, A, including Side 2 0. 4 es 

By including Side 2 6 4 6 ew ee 
H—A 2. 6 6 ee te te ee 
H—B oi. we ee we ew ee 
a ee et el ee ET EY TPN cy em SU NE mle pa Nem SR 
Rfovght 2. 6 2. 6 «Logs Sine $ Sum. 
Doubled the 4A. 


co, Log 
co, Loy. 
Loy. 
Log. 
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RULES for anfwering all the CASES of SAILING. 


Ps sh SPR, 


PROPORTIONS for the Five CASES of PLAIN SAILING. 
1. As Radius + Diflance run +3 Sine? Or, Sees Courfe : Diflance runt: Tan.Q Or, Co eee Courfe + Diflance run + 


Gourfe + Departure. -_ Courfe « Departure. Radius : Departure. 
2. As Radius : Diflance run z+ Cof.? Or, Sec. Courfe : Diflance run s+ Ra-} Or, Cof. Courfe : Diflance run :: Cote 
Courfe : Diff. Latitude. dius + Diff. Latitude. Courfe : Diff. Latitude. 


4. As Radius : Diff. Latitude +: Or, Cof. Courfe + Diff. Latitude :: Sine? Or, Cot. Courfe : Diff. Latitude +: 
Tang. Courfe : Departure. Ceurfe : Departure. i Radius + Departures 


PROPORTIONS for the Three CASES of PARALLEL SAILING, direflly EAST or WEST. 


4. As Cof, Latitude : Dif. 2 Places in 12 Or, Radius + Dift.2 Placcsin 1 Parallel 2 Or, Cot. Latitude + Diff. 2 Places in x Parallel 
Parallel +: Radius + Diff. Longitude. 3: Sees Lat, : Diff. Longitude. 2% Cofec. Latitude : Diff. Longitude, 
(> HENCE, The Length of a Degree of Longitude in any Parallel of Latitude is as the Cofine of the Latitude to Radius; or, as Radiu; 


to Sec, Latitude ; or as Cot. to Cofec, Latitude. 
PROPORTIONS for the Five CASES of MIDDLE LATITUDE SAILING, where the LoncituDeE is concerned. 
An APPROXIMATION of MERCATOR SAILING. 


5. As Cof. Mid. Latitude : Departure nee Or, Radius : Departure ++ Secant Mid. Or, Cot. Mid. Latitude + Departure i: Cefece 
Radius + Dif. Longs nearly. Lat. : Dif, Longitude. BY Mid, Lat. + Dif. Longitude. 
SINCE the Produ€t of the two Extremes is equal to the Produét of the two middle Terms, in any Proportion, therefore fubfituting in the 
sth Proportion Diff, run x Sine Courfe = Radius % Departure, in yft Proportion, and we have, 
6. As Cof. Mid. Latitude : Diff. run +: Again, fubitituting in the sth, Dif, Lat. x Tang. Courfe = Radius % Departure, in 3¢ Pro- 
Sine Courfe + Dif. Longitude. portion, and we have, 
q. As Cof. Mid. Latitude + Dif. Latitude N.B. U you take Half the Sum of the natural Cofines of the two Latitudes, and ufe the La- 
is Tang. Courfe : Dif. Longttudes Peat anfwering thercto, for middle Latitude, the Proportion will (according to Mr, Emerfon, 
P.71 of bis Navigation) be more exact. 


PROPORTIONS for the Five CASES of MERCATOR.-SAILING, where the LONGITUDE is concerned. 


8, As proper Dif. Lat. + Meridional Dif. Lat. By Sim. As, By3d. As Rad, : Tang. Courfe :: Dif. Lat. : Departure. And fub- 
t: Departure : Diff. Longitude. ftituting the former for /atter Ratio, in the 8th, we have as follows. 

9. As Radius » Meridtonal Dif, Lat. 1; Tang. N. B, The Mercator-Sailing Triangle is fimilar to and contaias the plain-failing Triangle: 
Courfe + Diff. Longitude. i being both reprefented by Right-Lines. 


GENERAL PROPORTION. 


ro. As Tang. 530 38/9 : Tang. Courfe ts Dif. Log. Tangents 1 Complements of Latitude from the fame Pole? , yp. : 
(efteeming the 3 laft of 7 Figures Decimals and the reft whole Numbers) 2 « © 2 © «© ¢ «@ e §* Dif. Lovg. 


This Proportion, with the rft, anfwer all the Cafes of Sailing. 
tC Both Latitudes and the Diftance being given to find the Difference of Longitude, rhe Courfe muft firft be found by plain Sailing. 
Or, One Latitude being given and the Difference of Longitude required, the other Latitude muit firfl be found by plain Sarling, before tie 


Longitude can be found, 


GENERAL EQUATIONS. 


IF a, &, denote the Latitudes of tao Places, al, b', their Diflances or Complements from the fame Pole; A, B, the Log, Tangents of 1a’, Li; 
mon Dif. AandB; Ms Log.m; T = Log. Tang. of the Ship's Courfe, or Rhumb, c; lo= Difference of Longitude of the two Places; Li 
Log. of 43 N == 3,38984896; R == 10,0c00000. 

Then, 1, RL M+N--FT, will be the Relation between the Latitudes, Difference of Longitude, and Bearings of thofe Plaees. 

Alfo, Putting d == Diftance of the two Places, D == Log. d3 § == Dif, Latitudes, A == Log. Ov 
Cx Log. Culine ce; Cl, M’, N’, arithmetical Complements of C, M, N. 
And, 2. DCO R+- A. By which two EQUATIONS all Cafes in Sailing are anfwered, where no Departure is concerned, 
N. B, Where a Log. is to be fubtra&ted, in the foregoing Equations, take its arithmetical Complement inficad thereof and add it. 


The GROUNDS of MERCATOR-.SAILING, cither by Meridional PARTS of the SPHERE or SPHEROID. 


D N. B. Uf the Mer, Parts for Dif. Lati- 
tudes A and By be greater than the Mer. 
Parts for Aj the Latitude giuen, deduct 
the lefs fire greater, for Afer, Parts of sy 
en the contrary Side of FE puator des 


ABC isa plein-failing Triangle both 
ADE a Mercator-failing Triangle Vinten. 

AB == proper Dif. Latitude ; BC =: Departure, AC = Diftance run, B 
AD = Merid, Dif. Latitude of two Places A and B. 
DE, Part of the Equator, == Dif, Longitude 2 DAE the Courfe, ay 
Hence AB: BC :: AD: DE, 


Or, Dif. Lat. : Departure :1 Merid, Dif. Latitude + Dif. Longitude « . Sth Proportion ; whence gth Proportion deduced, 
For, AD: DE i: Rad. : Tan. DAE, ine, Merid. Dif. Lat. + Dif. Long. t+ Rad, + Tangent Courfe. 
Uence the following Table in compoted, 


TABULAR 


ad NAVIGATOR. $05 


TABULAR RULES for anfwering all the CASES of SAILING. 
In WORDS, 


A TABLE of the 6 PLAIN SAILING CASES. 


Cates, ;Given, [Sought ANSWER, Given. Sought. ANSWER. 
aes, v i - a a i ns ee 
> Rad. : cofect: d@: 8 . « by 2 Proportion. {Course Dit. Lat. JAs Rad. to C.f. Courfe fo Diff. to Dif. Lat. 


Di ance 
Diff. Lat. 
Departure 


Departure Rad. to fin. Course f2 Dift. to Depart. 


Dif, Lat. ta Depart. Jo Kad, 19 Tan, Courfe. 
Sin Courfete Depart. fo Radiusto Dif. 


Tan, Courfe to Depart, fo Rad. to Dif. Lat. 


r ed e Rade: finnct: dt @ eee 


c S26: Rad. : tanec . «2 « 3 
2 ve d Sin.e te: Rade: d . .1 1 


I 


Courte 
Distance 


Dir, Lat. 


> Tan.c:e:: Rade id. - 6 3 Courfe i 
3 ee d Sinec tet: Rade: d ..e Departure }Viftance Sine Courfe to Depart. fo Rad. to Dif. 
- ¢ d: Rad. ti: 3: colic. seo 2 2 Dif. Lat, | Courfe Diflance to Rad. fo Dif. Lat, to Cof. Course. 
4 dd e Rade: Singe ts dt es eo I Diftance Departure Rad. to Sine Courfe fo Difs to Depart. 
or aes Gohet Ras: Ord. ..2  (Courfe Diftance Cof. Courfe to Rad. fo Dif. Lat. to Dift. 
5 3 € Rad. : tanse te Ob ee 2 6 3 Dif. Lat. |Departure Rad, to Tan, Courfe fo Dif. Lat. to Depart. 
¢ d: Rady is: eo: finse . 26 o E Diffance Courfe Dift. to Radius fo Depart, to Sine Courfer 
6 de > Rad. : dt: cofhc: 3 2. 6.2 Departure \Dif. Lat. Rad. to Dift, fo Cof. Courfe to Dif. Lut. 


© denotes Courjey ad Diftancerun, & Difference of Latitude, € Pe 
Bb parturce 
AT 


In WORDS. 
ANSWER. 


ABLE of the 3 PARALLEL SAILING CASES, — 


Given, JSought ANSWER. Given. Sought. 


Cafes. ghee eee 
fitude : R 
I al id Rade: cof ai: 1: ds by 4 em Diftance. Rad. to Cof. Lat. fo Diff. Long, t2 Dift. 


Latitude 
Diffanre 
Diflance 
Dif. Leng. 


2 ad 7 Cof.a: Rader: dtl ono gh Cof, Lat. to Rad. fo Difl. to Dif. Long. 


Longit. 


ores | 


4 dl Dif. Long. to Dif. fo Rad. to Cof. Lat. 


a f: da: Rade: cofa . 244 Latitude. 


tie Paralicl of Latitude, 7 Difictence of Longitude, and 
aye ce of two Places in that Parallel, 
“Joy SHU The 7 CASES of Middic LATITUDE and MER- 
ATOR SAILING, concerning LONGITUDE, 
‘Sought ANSWER, 

ce Pil coh: tance we ee TP) 
A: Radwis /: tame eee G 
was Tans 51° 38/9” :: /: tan.e.. 10 


In WORDS, 
ANSWER. 
Dif. Lat. to Dif. Lon, focof. mid. Lat. totar.Crfe 


Mer, Dif. heat. to Rad. fo Dif.Lon. ta Tan, Courfe 
Dif. Log. Tangents ¥ Comps. Lats. : Tan.g51° 


Given. 
Two Lats, 


Dif. Long. |Courfe 


Sought. 


x Tao M+LEN +R; D=A+C 38/ 9” 3: Dif. Leng. : Tan. Courfe. 
+R. By Equations 1 and 2. Diftance |Cof. Courfe to Rad. fo Dif. Lat. to Dif, 
d  |Cofic: Rad. t: +3 ds Cafe 5 plain Sailing, — 
Tw", by |) of [Cofpe t tanec ts Bt lee ee 7 Two Lats. . Cof. mid. Lat. rotan, Courfe fo Dif. Lat.toDif.Lon. 
Rad. :tan,c i: Atl eee Q Courfe Dif, Long, |Rad. to Tan. Courfe fo mer. Difs Lat. to Dif. Lom, 
2 Tan. 519 38/97: tanec tim: 110 Tans 51° 38 9! to Tan. Courfe foDif. Lez, Tan- 
L=M+N+4T—R. By Equaticn 1. gents 4 Comps, Lat. to Dif. Long, 
d id as above. Diftance Phe Dist. is found as above, dyCafe 5. pl, Sail, 
a, b, dl} ¢ = fe found by Cafe 4. plat Sailing. Two Lats, |Courfe Courfe fuund as above by Cafe 4.. plain Sai 
7 |/ found as by 2. Cafe, Mercator, Diffance Dif. Long. [Then Dif. Long, found by 2 Cafe, Ahercater, 
ay ly f & [Tan. ¢: cof. @ (for mid. Lat.) :: 2:35 by}One Lat, Other Lat.\Jan. Courfetor f ciinn Lat. Dif Lon toDif.Late 
which find mid, Lat. and repeat the Ope-| Courfe by this find mid. Lat. and repeat the Opera- 
ration for the other Latitude, Dif. Long. tion to get tbe other Latitude, 
Tanec : Rad. i: 2 Ay fubtraét or add which Tan. Courses Rad. fo Dif. Lon. rz mer, Dif, Lat, 
Parts from or to thofe of other Latitude for fubtract or add which Parts fiom or to thofe 
4 Latitude correfpondent, of the other Lat. and find the Latitude cor- 
Tan, ¢: ds: tan. 51° 38/9” tm... 10 refponding. 
Which added to ‘Tan, } Comp, given Lat, Tan. Courfeto Dif. Lon, fo Tam 51° 38/9" toDif, 
uives the other Latitude, Leg. Tengents 3 Comps. Latitudes, which added 
M=L+Ni--T’-++R,) Here»: and found, tothe tan, } Comp. given Lat. pives rhe other, 
ad _{d found by Cafe 5 plain Sailing. Diftance  [Ditt. is now had by Cafe 5. polai fire. 
4, ¢, df 8 [8 is found and 4 by Cafe 1. plain Sailing. One Lat. {Other Lat. {Dif. and other Lat. find by Gap: a. ph Sail, 
5 4 {Zia found now by 2 Cafe Mercator. Courfe. Diff {Dit, Long. Now, Dif. Long. is found by 2 Cufe Afercator. 
asdf ¢ Aflume cy by which find 8, 4, and ¢, till (byf One Lar, Courle Allume a Come, by which find Dif, Lat. o- 
6 Trialyad Error) Sei nth Diftance and ther Lat. and Dep. till (4y Lriad aed Frror) 
6 Uf meridional Parts of Dif. of Latitudes ave} Dif. Long. Jotber Lut. Dif. Lat. to Depart, fo ALer. Dif. Lat. ta Dif. 
greater than thofe for Lat. given, dedud tle lefs Longrtude, 
from greater for merid. Parts to Latitude on con- The direc? Afethed of folving this Cafe by one 
Ee trary Side of Equator. Rubes ov Rebus, Ps bqe Pule 07595 is not true, 
Yad ooa Attume ay and thence find 4, till (by Trial and Courfe Both the Aflume one Latitude, and find thence the 
? b ErvorJ 3 ,esu rsh Diflanee Latitudes fother, till ¢éy Drval and Errer) Dif, Lat, to 


7" The above ave all eafily anfwered by 
Computers I, 1t, TH. 
i denotes Middle Latitude, a the Meridional Ditterence of hate NB. The Gays of the Departure in Afer eater, heve omitted, may 
| ‘The Gth and 7th Cates above are not taken Notice of before by any|be anfwered by meinlonal Diflesence of Latitudes, and the 8th Prow 
Writer on Navigation, No Solution qwere ever given to then, portion foregoing. 

Mr, #. Martin has reprefented the 6th as tmpoffible, in his Spherotdas Navigation, 


oo ere ae em te a oe rer teen = ae eer terme 


Dif. Long. Dep. fo Mer. Dif Lat. to Dif. Longitades 
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a CR NA, 
EXAMPLES of anfwering the PRINCIPAL CASES of MERCATOR.-SAILING, According to differen 

METHODS, ; 


1. GIVEN a, 4, /; To find ce, d? Here T=M' +N -+L+R; AndD=A+CH+R, 


By LOGARITHMIC EQUATIONS. Logarithms, 
. mm 17° 4/; c= 720 56'; 44, = 38° 23/ of : s 9.8686864 
. = 3; = 40 3; 44 ==20 2 30 = 9.562 
EXAMPLE. Reguired the Bearing and Diftance of the hana + sts : a eae 
Tfland of St, Vincent, (one of the Cape de Verd [flands) in | 3 == 92 51 == 197%! or Miles, m == 0.3066327 
Latitude 170 4! N, Longitude 24° 44/ W. of Greenwich, | / == Ig 25 = 1165 eee 
from the Lizard Point, ix Latitude 49° 55/ N. Longitude —_—_—_——— M/ = 0.5133816 
5° 19 W. of Greenwiehe J A = 3.2946166 N/ == 6,101 5104 
| C’ = 0,0450185 L x= 3.0663259 
1 ~_—— R_ ==10,0000000 
j D = 3.339705% _—— 
@ == 2186',277 Miles; ¢ == 259 38/23” W =< T = g.6812179 


By DIFFERENCE of LOGARITHM TANGENTS. By MERIDIONAL PARTS, 
As Dif, Log. Tangents 1 Complements of La- Logarithms. Lat. | Merid. Parts. As Mer. Dif, Lat, 
titudes 36° 28/ and 208 2/ 30” ; pee 2 + COs 6.5133816 49°55! 3466,5 242795 «eae i co. 6.6r484o8 
To Dif. Long. 320 517 =z 1971’ Miles . « 6 2 + 36663259 17 4 1030, To Dif. Long. 1165! . . « 30663250 
So Tang. conit. Z 519 38/9” 6 «© 6 6 «© 6 «© TO.TOKS5IO4 _—— So Radius. «6 «66 = 10,0000000 
——— 32 5% 242795 j ~——— 
To Tang. Courfe 259 38/23” Ws 6 «6 ¢ © © « © 96812179 Dif, Lat.]Mer. Dif. Lat.” To Tan, Courfe 25° 38” .. 9.6811667 
dis found as before. -—_—_—— 
By COMPUTER, Number II, By COMPUTER, Number IT,. 
Courfe.| Dif. Lat, { Dit. 2427,5)1165(,4800 nearly, Quote, againft which is Courfe 25°33!; 
259 38/1 3000 I109.2 But taking to the according to the Mercator-Triangle. 
goo 998.29 |rearef? Courfe in subole 
70 77.64 |Deyrees will be fuffi- OR, By COMPUTER, Number II. 
1 1,00 |cient. Againft 26° Courfe, and 1971 Dif, Lat. you take out 2192 Miles 
—— | ee Diftance 5 being but 6 Miles too much in 32° 5/ Dif, Latitudes 


1971 2186.13 |[Diffance. 
z. GIVEN a, 4, ¢; To find 1, d? Hre L=M+N+T—R; And D=A+C+R=D, 


By LOGARITHMIC EQUATIONS, = 


@ x2 17° 4/5 af == 729569; Fa! = 36°28! 0” A = 9,3686804 
6= 49553 4% = 40 53 $4/=20 2 30 B == 9.5620477 
EXAMPLE, From the Latitude 49° 55’ N. Longitude | 9 == 32 gt == 197%'3 A == 3.2946866 m == 0.306632 
5? 19! W. a Ship fails on a Courje S. 25° 43/234 We until, R + C! = 0.04.50185 —_ —— | 
by Obfervation, fhe finds berfelf in Latitude 17° 4/N, Ree Miles, — M = 9.4266184, 
quircd ber Latitude and Diftance run. “fd = 2186,277 «2. - D x= 4.3397051 N == 3 8984896 
{ Long. went fr. 5° 19/ T == 9,6812179 
i Diff. Long. 19 25 =2/ om 1165 Miles == Lb == 3.0663259 
j Ship’s Long. 24 44 
Ry DIFFERENCE of LOGARITHM TANGENTS. By MERIDIONAL PARTS, 
As Tan, conf, Z 51° 38% 9% 6 2 6 8 ew «C0, 89.8984896 Lat. | Mer. Parts, As Radius. . 4 6 6 = 19,0000000 
To Tan, Courfe 25° 48/23” 2 6 2 6 2 6 6 6 9,6832179 49°557 3466.5 ‘ eae 
So Dif. Log. ‘Tangents } Comps, Lats, 36° 28/ and 86618 iy 4 1039+ To Mer. Dif, Lat. 2427,5 — 3.335159% 
20% a! 30” 5 3066,427 . « © 2 6 © 34 4 | enn Trang. Courfe 259 38/2544 9.68 12579 


bray Me BR 8 E 2427°5 : 
eo 6 6 6 #  340664259 Dif Lat, [M. Dit. Lat." To Dif. Long. 116.5% « 6» a 3.066377) 
By COMPUTER, Number IT. 


To DIM, Long, 429 §1/ == 1971 Miles 
dis found as before. 


Courfe.] Mer. D. Lat, JDep, for Dif. Long. 
OR, By COMPUTER, Number II. Againtt 25°38/ 2000 959:77 
Againft 260 Courfe, and 2427 Mer, Dif, Lat. you take out 1184’ 4co 19 1.04 or 390 25! req’ 
oF 19° 43/ Depart. for Dif, Long. but 18% too much in about 33° 20 bo 9° 35 
Dif, Lat. Sailing. vg 343 
2423 1164.74. Dif. Longe 
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3. GIVEN 4, ¢, ds To find a, 4? Here S=D+C—-R, whence a and m are found; And L=M--+N 
+T—R, - 


By LOGARITHM EQUATIONS. 
d = 2186,277. D = 3.339705 
: { Lat. failed from 49° 55’N, c =: S.25°91/23"W. C =m 9-9549815 
AMPLE. From the Latitude 49° 51! N. and 5° 19/ i : . oe 
We hon Greenwich, a Ship runs on a Courfe 8. 25° 38/ 23” Diff. Latitudes 32 51 N s= Od xg7x Miles... A =e 3-2946866 
W. 2136/2797 Miles: Reguired from thence the Latitude and _ = 
Longitude arrived in ? Ship’s Latitude 17 4 N. 
42217? 4/5 al = 72°56’; Fal = 36928 of A = 9-8686804 
6==49 553 4’= 40 §; $4 == 20 230 8B = 9.5620477 


By DIFFERENCE of LOGARITHM TANGENTS, os re 
: wt = 0.3066327 
Find the Difference of Latitude == 32° 51! N. and Ship’s Latitude RS Actas Seay 
179 4! N, arrived in, by Plain-Sailing, as on the Right-Hand, : M= 9-4866184 
N= 3°8984896 
Then find the Difference of Longitude as in the former Example, by ; T = 9.6812179 
seaterinning the i of Logarithm - Tangents of the Half Long. failed from 5° 10 en 
Complements of Latituder. Diff. Leng. 19 25s2/m1165 Miles; L = 3-0664259 


! Ship’sLong, 24 44 arrived in. 
“> The Conrfe and meridional Difference of Latitude ding feund as in the forncr Example, the Difference of Longitude follows as in that Examt le, 
by proportioning the meridional Parts, and alfo by the COMPUTER, J ; ’ . ; a4 
ill ether Cafes occurring in Praéice, (except the 6th and 7th) are seducible to the foregoing 5 by which the Dead-Reckoning ef a Ship (as it is 
called) may be duly hept, ard corrected as foliows by frequent Obferwation of the Latitude. ~. . 
N.B. Py the daily Courfe and meridional Difference of Latitude, (ai for Lce-Way, Variation, Setting of Currents, &c.) joe may’ 
take cut the daily Difference of Longitude, fiem Computers Number II. or III ‘out taking Departure into the Reckoning, except you pleafe: 
Which Departure may be readily taken out from the proper Ditterence of Latitude Courfe given. 


a SO EE NE ee AE ROT 
Of correGling the SHIP’s COURSE fteered by the COMPASS, 


CORRECTION of the Ship’s Courfe by the Magnetical VARIATION, 


THE Difference between the Sun's magzetical Amplitude, taken by the Compafs, at his Rifing (or Setting) and 
his asgarcnt Amplitude at Rifing tor Setting) by ab. p. 204 to 208, is the magnetical Variation, E. or W. to 
be allowed for the fame Way, or to the Rig#t or Left of the Courfe Steered by the Compaft, for the Ship's srue Cour/e. 

The magnetic Variation is likewife found by two magnetical Azimuths, taken at equal Altitudes of the Sun, on 
the fame Day. This whole magnetical Arch being Jdifecfed, the Middle thereof will give you the true South or 
Meridian very xearly; which will thew the Difference, or Variation, E. or W. from the true Meridian, or 
South Point of the Compafs: which is to the Right or Left thereof, refpectively. 

The magnetical Variation is otherwife determined by the Azinuth.Compafs, and a Plumb Lixe with fome Star coming 
pe Meridian at a given Time of the Night, which will fhew the Difference between the rue and magnetical Mee 
ridian. 

This Variation, at London, has altered as follows. 


Year }) Variation, Now (in 1759) it proceeds wefterly at London, about 1 Degree-in 7 Years. 
At 1580 11° ¢ E. {In fome Places it moves Eafward; in others it is without Motion. The 
London 1057» Northerly. ¢ Changes of Variation is alfo different in different Places, 
in 1723 J 12° W, See Mr, Emerfon’s Table of Variation, Page 49. of his Navigation, 
1759 rpe Ws 


There are ‘Tables of magnetical Variation in Philo/, TranfaGions, and elfewhere, not to be depended on; becanfe 
there is continual Change of Variation in moft Places. 


FURTHER CORRECTION of the SHIP'’s COURSE by ellcving for LEE-WAY. 
THE Ship falling off from the Courfe fleered by the Compafs, by feveral Caufes and Impediments to continue that 


Courfe, efpecially the Impediment of Lee-IVey, her Courfe by the Compafs mut therefore be reified by allowing 
for Lee. Way, as follows. 

j 4 Sari pee : 

Rule t. Set the Ship's Wake by the Compa/ty and the Angle betwixt it and the Ship’s Acc! (or right Fore and /7) 


ee if there is no Current: for fo much fhe falls off from her Courfe (itecred) to the Leeqvard, or from 


Rule 2, Being within Sight of Land, the Angle taken betwixt the Ship’s Keel (or right Fore and Aft) and that 


Point of Land always bearing on the fame Point of the Compafs, will be the Lee-w: ade by the Ship, or what 
the falls off from her Paral, while the fleers the fame Courfe by the Compats, Seat oe a 


Sic Different Ships make different Lee-Way, cauted by the Difference of their HMu//s in Building. Nor, 
as Onip- Builders allow, can any two Ships be built to fail alike for Swifings: And Experience of Sailing in any onc 
aaa 

en a 
Rra2 Ship 
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OF correcting the SHIP’s COURSE fteered by the COMPASS. 


Ship will bef determine her Lee-Way under certain Circumftances of Wind, Sails fer, Seas, and Weather. A high 
Sea, or great Swell a-crofs the Courfe fteered by the Compafs, produce large Lee.Way ; requiring fometimes much; 
Skill and Experience to determine its Quantity: A Ship being out of Zrim, or drawing more or jefs Water, affea 


her Lee-Way, 
GENERAL RULES of LEE-WAY from the SAILS fet, or furkd. 


1. A Ship upon a Wind with all Sails fer, 1 Poiat Lee-Way. &> SOME Scamen make different Allow- 
2. Top-Sails reefed, 1 Point 3. ances, but thefe are the moft common, when, 
Hard Wind, one Topfailin, 2 Points. in a dark Night, or great Sea, a Ship's 

. High Sea, bardGales, both Topfails furled, 3 Points. Wake cannot be fet. How fruitéefs then is 
- Only Mainfail and Mizen fet, 4. Points. Spheroidal Navigation, when fo great Difficulty, 


« Only Mainfail out, 5 Points. 
. Only Mixen fet, 6 Points. 
« All Sails furled, 7 Points, 


N. B. Hard Gales and high Seas fetting with or againft the Ship’s Motion, varies the Lee-J¥ay, more or lefs,! 
of which Experience can only judge. 


Deubss, and Difference frequently arife in ad-| 
jufting the true Courfe of the Ship. | 


coON] Own & 


FURTHER CORRECTION of the Ship's COURSE, and alfo DISTANCE, by trying the SWIFTNESS 
and Setting of a CURRENT. 

WHEN there is ttle Wind and a /moot) Sea, a Ship’s Current is tried by the known Methods in Practice, as 
follows. 

You fink (out of a Boat, ata fmall Diftance from the Ship, where the Current is) a large triangular Board, leaded 
on one Side, an Zron Pot, or a Kettle, below the Current, with a Lize tied properly to either 60, 80, 100, or more Fa. 
thoms in Length, to be veered out into the Sea, at one End, to give the Sinker Depth enough below the Current; 
and then the End of the Lize in Hand is faftenedto the Boat’s Stern, to bring herup, as if fhe were at Anchor; and 
keep her as iteady as poffible upon the Top of the Current. 

NOW, 4eaving your Log, and turning your Half Minute.Gla/s, you fet the Drift of the Log, upon the Current, 
by the Compafs, when the Length of the Leg-Line run off the Reel, while the Half-Minute-Glafs runs out, will 

ive you the Swiftnefs of the Current, or Number of Miles it runs per Hour; if you add about 4, or sore or se/;, 
for the Drift of the Boat with the Current, according to the Depth, Weight, or Capacity of the Sizer to keep the 
Boat more or Jef: fteady ; which muft be judged. And the Dire€tion of the Line being fet by the Compafs, will thew 
you to what Point thercof the Current fets. 

OR, the /eaded Board, aforefaid, being hove into the Ship’s Wake, as fhe fails, and fuffered to fink below the: 
Depth of the Current, the Zizxe faftened thereto will fhew you the Current's Diredion, And if the Half-Minute 
Glafs be turned, when fufficient Length of Line is veered out for finking the Board below the Current, then, as many 
Kuots as fhe more runs off, from a Maré in the loofe-Line laftcome in Sight, while the Glafs rus out, (meafuring the 
Plus-dine afterwards) fo many Miles the Current and Ship together move in an Hour, With which Motion, if ym» 
compare the Ship’s Motion, meafured by the Log, upon the ‘Top of the Currént, you will have the Velocity of the 
Current, feparatcly, as it is with, or thwarts, the Ship's Motion. But having the Direction and Velocity of for), 
the other Diregtion and Velocity is xot avanted, This Way you may fome Times lofe your Board or Sinker, and Part 
of your Line, 

The Quantity of a Current’s Motion is determined by keeping the Reckoning of a Ship ouravard and Lomeavardl 
bound, as exattas poffible ; the Difference of which wo Reckenings being the Current’s Motion : fuppofing it conttant. 

In a furrowed Sea, a Current’s Direfiion is a-crofs the Ridges of the Waves raifed by the Wind. 

REMARK. I» feweral Straits there is a Current above, and another below, tn the Straits of Gibraltar she Atlantic 
Ocean continually runs into the Mediterranean, awhile an under Current, from the Mediterrancan, runs the contrary I ay inte 
the Atiantic. 

There isa Current in the Baltic Sound, 4 or 5 Fathoms decp, and another under it, 

A Current from the Wuxine Sea jets through the Straits of Conftantinople axd Propontis. 

And in all other Straits, where there are rapid upper Currents, it is probable there are likewife under Currents /euig 
the contrary Way. 

PROPOSITION. If a Ship be confidered at Ref in the Sea, while that Sea has a Current fetting towards fome 
one Point of the Compafs, it is the fame ‘Thing in Effeét of Computation, as if there was no Current, while the 
Ship failed with the Current's Motion towards ehat Point. 

HENCK, in correaling your Courfe fteered by the Compafs, you may confider your Ship, failing upon any Courfe, # 
if the failed upon a wew or altered Courfe, the fame as is that of the Current’s Motion, intlead of confidering that Motion. 

And, the Difance on your Courfe, fleered by the Compafs, is corre€ted by the Current’s Motion in the SAip’s Direction 
(computed from its Motion ger Hour in the Angle with the Ship’s Direction) by adding that Motion to the Distance 

failed, or fuberaciing it therefrom, as it {ets towards, or contrary to, the Ship's Direction. 
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Of MEASURING the SHIP’s WAY. 


a LS SAAS Rt RS 


Of the Seaman's COMPASS, LOG-LINE, LOG, HALF-MINUTE GLASS, and LOG.BOARD. 


But the Mariner's Compafs improved, 
and recommended for its greateft Advantage to Navigation (by its Jrventor, Mr. Emerfon) is as follows. 


THE common Mariner's Compafs is well known, and needs no Defcription. 


The Needle is fixed to a moveable plain Card, under the Compa/ft Card, which going ftif and being fet, as a ReAifer, 
tothe prefent Variation, in the Compafi-Card above it, the Fleur de Luce of that Card will always point to the true 
North and South Points of the Horizon, and likewife each Point of this Compafs to the true Cour/e fteered by the Ship. 
By which Means frequent Trouble and Miftakes are prevented in correéting the feveral Courfes fteered by the 


Compafs, to the true Courfe. 


The Log. fine, Log, and Half- Minute Glafs, are well known, by Seamen, for their great Utility in fering the Ship, |. 
and mea/uring ber U’ay through the Ocean. . 


When the Log is heaved, as many Knots and Tenths of Line as runs off the Ree/, while the Half-Minute Gla(s runs 
out, fo many Miles and Fenths of a Mile the Ship runs in an Hour. ; 


The Half Minute Glafes may be proved by a Thread, and a leaden Ball at the End thereof, hung up 39,35 Inches 
long, from the Point of Sufpenfion of the Z4read, to the Center of the Ba//. Which Ball being put in Motion, will 
vibrate exadtly in a Second of Time; and if the Glafs rans out while 30 Swings or Vibrations are made, paft the 
Perpendicular, then that Glafs is true, otherwife not, Another Proof of Half-Minute Glafles, is by one 


already proved. 


THE Krors of the Log-Ane are judged beitto be 45 or 46 Feet afunder, betwixt Knot and Knot; though 50 Feet}. 
afunder agree neareft with the 120th Part (the Number of Half.Minutes in an Hour) of the 6oth Part of a Degree 
of a great Circle of the Earth, ora Mile, by which the Knot-Divifions are computed. But the Log dragging 
fomewhat aftcr the Ship, meafures her Diftance this Way lefsthan it is; and therefore, the 4/ Divifions of 45 or 
56 Feet, between Knot and Knot, are found to agree beft with Praétice. Some Navigators, in our Time of ufing 
the Sea, divided their Zog dine by 42 Feet only between the Knots; which yet, by a due Correétion of the Dead- 
Reckoning, by frequent Obfervations, have fome Times very nearly agreed with making the Land, after a long 
Voyage. And, inthe Sea-Phra/e, it is always better for the Reckoning to be a-head of the Ship, than for the Ship to be 
ahead of the Reckoning. : 


But with Refpect to meafuring a Ship’s Diftance by the Log, if her Reckoning was kept by Degrees and Hundredth 
P. arts, inftead of by Degrees and Sixtieth Parts, as at prefent, there would be no Trouble of Reduéion (as Mr. 
Emerfon obferves) of Degrees to Minutes, and of Minutes to Degrees. And the Knots of fuch a Log-line, 
meafuring Hundredths of a Degree in Half-Minutes, would be 27 Feet afunder. Inwhich Cafe of keeping a Ship's 
Reckoning, multiplying thefe Cents above Degrees by 6, the Produé of the 1ft Figure with what is carried from the 
zd, would give the Miles above Degrees mentally, And cutting off z Figures to the Right, from any Number 
of Cents, would give the Degrees and Cents Over, at once, 


’ Some Mafters of Ships, and other experienced Seamen, eftimate the Ship’s Diftance failed in an Hour, or other 

And s Shiv wes eS ae eid Board, ry the Motion of which along the Ship's Side they judge of the Diftance. 
’, inthe Day-Time, ma : i i ; is 

paffing by the Ship's Side from Stem to Stare, YT umated By obferving the Motion of the Bubbler, or. Sca-Foam, 


But, for more Exadineft and Certainty, in meafuring the Ship’s Way over the Ocean, th i 
» the Zog is generally hove ever 
ne Monts lene be heaved every Wan BIN Oe sigere pleats) ae the Diftance, that Way riealted> ane Courte 
esa t a PUIENs are carefully chalked into the Log-Board, contrived with Partitions for that Purpofe, as well as 
Ship's Reckonj ibe and Occurrences, that happen in 24 Hours. At the End of each of which /:terva/, the 
b ick res Dini. 2, ue Day is made up : but not till after an Obfervation of the Sun, at Noon, istaken (if pofible) 
at Meee. nie had cchoning (as it is called) is daily and duly correéted ; or as often as an Obfervation of the Sun, 


The 


AY the 15th, 
Th LOG-BOARD.. . 


rr eee 


(1760. 


A Current fets W.6.N. 4 Hours, 
at 24 Miks an Hour. 
a. 


Got ready for engaging. [Nympb. 
W.| 1 Lee-H7%, AtNoon {poke with theSea- 


3 IS. E48. 
10 |S. W.6.W 
$ 


——) 


N.W.4.Nlo. 


12 W.N. 


Former 24 Hours, ( Laritude 40° 19/N. (By Obfervation 
May 14, at Noon, Longitude 21 35 W. correéted. 
Laft 24, Hours, May Latitude 39° 2/ N. By Dead-Ree- 

15) 1759, at Noon. Longitude 21 3 W«. honing. 


COMPASS. 


THE above Figure of the Seaman's C.mpafs is ufefully placed here, 
and atthe Bette of every Log-board, Lung up ina Ship's Steerage, for 
the more certain retilying the feveral Courfes feered by the Comyafs, 
tothe true Courfe 5 and likewife the detter to allow for Lice-F/ uy, as it 
happens to he the fame Way with, or contrary to, the miupnetical 
Variations 

And from the repeated Trouble of carrcQing the magnetical to the true 
Courfes, for cafling up a Day's Reckoning. asin the Fx. 
of the feveral Courfes recfified, it is feen how much Nowination Callers 
in its Improvement, for Want ofa Mariner's Compate veétified, by the 
mefent Variation, fo as for all ite Points to conefpond with the true 
North and Seuth Points, and other Points of the Horizon, 

And, in Dniration of fo competent a Judge as Mr. Emer fon, we would 
recommend this afefial Improvement to the Attention of the mof expert 
Mathematical Inflrument-NMakerv in Tonden, And to all Mafiers and 
Taptalsts of Ships for putting the fame in Praétices efpecially by the 
PAuthority of the Rice Hon, the Lonvs of the AvMIRALT ve 


afile aha, 
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On Board His Majefty’s Ship, DREAD-NOUGHT. 
A DA Y’s RECKONING, 


Courfes 


———— 
E.4.8. 
S.S. W. 
s.3Ww. | 4s 

Courfe made good for 24H. 

S. 6. W. 4° 17/W. 

Diffance 79’.67 Miles. 


Long. 28/ W. 
By cubole Dep. i Doubled. |... 


Middle Latitude 


‘ iad og Dif. | Dif. Lat. | Departure. 
Hise | Courfese |x Winds. REMARKS and OccuRRENCES. correéted. Mic NOT so ET We 
2.[ SeW. | 6.5 (N.W..N Variation from S.toE. 2? Left S.S.W. Tqr|..s]1z-03/- + -| 5- 
-s a aw Points. § or N. to W. § Hand. | —— 23:03) 2 ot) 5-39 
——~ eee a Syuaily with Rain. Sevier ae 
6 \. S.S.E. I | W.E.S. Hard Gales. S.E. 10.67) 10.67]. . « 
Se ee Came up with the Triton. can eee 
lo IN.W.EW 6,0 {S.W.4.5S. Joined the Centurion, Anfon, and De- -N.WiW 
32 6.7 fiance. 
a 6.5 | W.S.W. [Lee- Way, re a Reef in our Top- |i N.W.iW. 
5 WT BN. |2 Points. fails. [in Company. ay aaa 
4 |S.W. 4.5.) 6.3 | W.E.N. a. The Ybunder and Lightning Bombs S.bE. 
6 S05 Pa Saw a Sail to Windwaid. ahs. 
6.1 
jose. 
14.3 


9° 4’ 


THE above DIFFERENCES of LATITUDE and DEPARTURES 
for the feveral corre€ted Courfes and Diflances run on each Courfe, are 
taken out, with great Eafe and Readinefs, from the Seaman's CON. 
PUTER, No. J]. And being fummed up in their refpeétive Columns, 
the Difference of the Northing and Southing, and alfo Eafingand 1 .%- 
ing, will anfwer to Half of the whole ee they are computed dnt fir 
ee 4 eaten Se sate in oy Log) which thercfore being dow ¢ 
will give the whole Acrti ing or Southing, and whole Eaffing or Weflirg, 
as the EXAMPLE fhews. si eS 

Then, fubduéting Half the Difference of Latitude 32/ from the La- 
titude 40° 19/ departed from the former Day, the middle Latitude 39° 
41/ will remain. 

And, As C:f. mid. Lat. + Rad. +: Depart. : Dif. Long. wery nears. 
in frort Runs 3 and difters but little from Truth in dong Runs, 3s mi 
he'proved ; notwithfanding the groundlefs Objcétion by the late lus", 
of the Sphercidal Navigation, to this uféful RULE, or APPROXI- 
MATION, 


Dif.Lat. Dep. Quote 
BUT, 76,76)21.34(,2780, Againft which, in COMPUTER N°, 


IT. under Co/, 10000, in Co/, Departure, ftands 15° 3 


32/ the Come, 


S. weftrly, made good for 24 Hours. : 
Com. mid, Lat.\Depart.\ Dift, for Dif, Lan 
Again 50° 19/ 2c!, 26683 ° The Dift, is ati 
By Computer & taken as the I. 1.29 had thus, 79.6 by 
No. UW Courle. 3 | +39 truc Courfe. 
21.3 27.51 Longitude required. 


THUS, all the Differences of Lorgitude to te 
Day's Reckoning, muy he found frcach micde la 
Sia found, according: to the tava La) Colamns 5 
ment of ro chteantege, bata great Deal of Srenb’ to frre that 
corredle Navigation, dy Aimited and foparate epartiacs, [rf 
diflineé Cour fer bra Days Rua, agresavith the Longitude taken fi 
Collestion or Difference of all thoje Di partures in a Day, accords 
frore ant ufieal Wey of finding the Lengi nee fora Day's Ruhontege 

The cafert Meena ies may thorten Prouble, and fave his Attenuer 


Kparats Ceurfes, ina 
wed ard Di parturs 
nedueh son fre foa Retin 


tothe Valdes, if he isvady atafing the GUNTER's SCALE or 
PROPORTION, by Means of extending the COMPASSES thee 


on, te the Lele of three Toms ty find a forth, Avd here it will te 
As Colne riddle Lat + Sine Gout fess Dike run: Dif Leu. 

Bat herein we refer the Nawiprat rto Mr EMERSON's 
tion, foy ample Satisfattion 3 who has excelled all the Write 
Subject, for Varirty, Brerity, and Practice; to whole Naviyue 
this Part of our WORK is (as we Laid before) fupphimeytals 


nN 


san 
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Of correcting 2 SHIP’s DAILY RECKONING. 


N. B. The Mean of the Knots fet down every two Hours in the Log, being taken for the intermediate Hours, isa 
Refinement of no Ufe in Pradtice: fince if it were, the Log might be heaved every Hour. And till a Method can be 
found of meafuring the Diftance and of fteering the Ship’s Courfe, with lefs Douds and Error, heaving the Log every 
J, Hours is fefficient. For, if a Ship’s Way through the Water could be meafured with more Exaiine/, yet as there 
will always be Uncertainty in the Courfe made ‘ood, efpecially in high Seas, crofs Winds, flrong Tides, Currents, Ec. 
one general Method for correéting all Ship’s Reckonings, (except by obferving the Longitude) mutt fuffice as follows. 


RULES for CORREGTING a SHIP’s RECKONING. 


AShip’s Reckoning is corrected by an Obfervation of the Sux, at Noov, as often as itcan betaken; by which, 
finding your Latitude by Obfervation, you difcover the Truth or Error of your Latitude by Dead-Rechoning. If thefe 
two agree, then your Departure or Longitude are fuppofed to be right, and require no Correfion, But when they 
differ, you proportion the Correéion of Departure and Longitude, by the Error of Latitude, found ia your 

koning. 
RcEe you may examine if you have rightly allowed for Variation and Lee Vay, and made due Correction 
of your Courfes, and efpecially by allowing for Currents, and if after rectifying any Miftakes you have committed, 
: and‘again going over the Ojeratious, your Latitude by Reckoning and Obfervation will not agree, you inay fufpect a 
Current to be the Caufe of the Difference; as not knowing its Quantity of Motion. But, if you know its Direction, 


lor Courfe, ufe the following 


RULE I. For CORRECTION of DEPARTURE. 
with the Meridian :: fo Error in Latitude : to Corre@ion in Departure. 

If the Latitudes will not yet agree, and your Courfe failed be zearer the Meridian than tothe Ea/f or He/?, the Errar 

is likely to bein the Difance. Here find the Difference of the Latitude and Departure Since the lait Obfervation, 


and fay by 
RULE II. For CORRECTION of DEPARTURE. As Diff. Lat: : to Error in Latitude :: fo Departure 
: to Corredtion in Departure. To be added or fubtracted, according as the Ship is before or behind the 


Reckoning. 
But if your Cox7/2 is nearer to the Eaft-or-Weft Points..than the Meridian, the Error is likely to be in the Cour/é. 


| Here take the Difference of Latitude and Departure fince the laft Obfervation, and fay by 


RULE III; For CORRECTION of DEPARTURE. As Departure : to Error in Latitude :: fo Diffe- 
rence of Latitude + to Corredion in DEPARTURE. . 
6S If the Courfz, in this Caf, be very near the Eaf or We, this Correction then, fo very fmall, will be 


needlefs. 
WHEN you fteer about the Middle-Way, betwixt the Ea/, or We, and the Aderidian, you may correct either 


Courfe or Diffance, wherein you conceive the Error moftly lies: but, if you are not convinced of one being more 
-}erroneous than the other, you inay divide the Error betwixt both and fo correct each. 


RULE IV. For CORRECTION of the LONGITUDE. As Error in Latitude + to meridional Difference 
of Latitude between the computed and obferved Latitude :: fo Correction in Departure : to Correfion in Longitude. 
To be added or fubtradted, according as the Ship is a-bead of the Reckoning, or Reckoning a-head of the Ship. 


ANOTHER RULE. To know if the ERROR of the Shig’s Reckoning be in the COURSE or DISTANCE ? 


In failing betwixt the Dif. Latitud : * Di 
Meridian and E. or W, é If the ees is “ be the greater, the Error is probably in-the 3 Cnn 


N. B. When the Difference of Latitude is greater than the Departure, and the Error of Reckowing bg in the 
Diffauce, it may be thus corrected, 


As Radius : toTan. Angle of the Current's Direction 


As Dif. Lat. by Reckoning : true Dif. of Lat. :: Departure by Reckoning : to true Departure 
(By fimilar As ingluded in one another) :: Difiance by Reckoning : to true Diffance. 


Then, As Corrected Dif. Lar. : corredied Departure :: Radius + Tangent trse Cour/te 


sr When the Séip has out-run the Reckoning, it is too little, and you muft add the Difference; but the Rectoning 
_ [having out-run the S4/p, it is too much, and youmult /udtrae? the Difterence, 
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- : CASE I. 


bate | Serpe Mere hats | S's Mee If the obferved } greater \ than Lat. by J Ship out cun the Reckoning, (+ 
N. | towards N.| S. | towards S. J Lat. be lefs Reckoning. ) Reckoning out-ran the Ship, 


CASE I. 


N. | towards S. | S. | towards N. J Lat. be “fs . Reckoning. SAH out-run the Recéoning. 5 + 


IF the Error in the Diftance proceed from the Log, or the incorreét, Way,of meafuring it, as in general the Ship's 
Diffance is greater than is meafured, then you may take 1 Mile in oleae a great Sea follows the Ship ; but lef, 
when a lefs Sea follows. And whenthe Sea’s Motion is contrary to or athwart the Ship’s Motion, her Way is 4/5 than 
the Diftance meafured by the Log. And the Time of Tides and their Setting will alter the true Meafure of the Ship’, 


Way, which muft be obferved. 
REMARK on the foregoing METHODS of CORRECTING a SHIP’s RECKONING. 


Lat.| Ship's Mot. |Lat.| Ship's Mot. Y re the obferved { greater (than Lat. by J Reckoning out-run the Ship. 5 es 


ALL the METHODS of Correétion here given, are but precarious, while there are no other to depend on: Except what 
we have foewn by obferving the Longitude, as near asis practicable, 

The Agreement of feveral Ships’ Reckonings, proceeding together in the fame Voyage, is an Argument of their 
Truth ; as their Difference may ferve to correét one another. 

The Reckoning (in Longitude and Latitude) of a Ship you meet at Sea, will fometimes be of Ufe to corre& 
your own, 

Here you fuppofe an Error in the Cour/e or Diffance only, while it may bein both. But if one Error ballances the 
other, fo as to give the computed Latitude near that by Obfervation, then no Error in either Cour/e or Diftance will 
appear ; and yet an Error may be in the Lougitude, though you are not able to diftinguith it. And if the Error in both 
Courfe and Difiance lie ofé Way, {fo asto make great Difference in the Latitude, there may be but éite/e Error in Long. 
tude; which yet muft be corrected in Proportion to the Error of Latitude, by the preceding Rules, 


REMARKS on B. MARTIN’s NEW NAVIGATION, in a Second LETTER from a Corre/pondent, dated 
Fune the 16th, 1759. 


TO the AUTHOR of the ROYAL ASTRONOMER and NAVIGATOR, 
STR, 

I perceive, by the Sheets you fent me, that you have taken more Pains with B. Martin's Book than I think was worth the Time beftowed 
for 1 am perfuaded that ‘Nobedy tuill ever follow bis Steps (or Method) by Sea, whatever thryda by Land, 

Could one meafure the Sea as exaé/y as a Man can meafure the Land, and could he take the Angle of the Courfe as near as one can take an 
Angle on the Ground, with an Inftrument, this Refinement, of {pheroidal Navigation, might be of fome Confequence. But fince neither the 
Courfe nov Diflance can be truly known'to a 20th Part, and often more, it mufl be a very idle Thing to introduce difficult Calculations to cored 
an Error, which is no Way fenfible when found out, For what fuch a ftrifiing Error as this amounts to, in a Day’s Run, is fwallowed up in 
the other grand Errors, which are unavoidable. And this Error, as well as thofe greater ones, are all correéted as foon as an Obfervatin 
can be made. 

The only Queflion that remains to be anfwered is, Whether this riffing and infignificamt Error is worth all that Jaborious Calculation heRowed 
on it by B. M. in his Folro Book? Ythink not 3 and if be, or Murdoch, thinks otherwife, 4 have Nothing to do with thar, or they with me. 
And alfo (which is an unanfwerable Argument againft it) he cannot tell what Species of a Spheroid the Earth is; the Parts of this Book ar 
fo contradiéting, as to make the Execnricity in one Page more than double that in another; which is therefore a Lopeful Theory for a 
NAVIGATOR to depend on, 

But is not the Motive of introducing (or rather lugging in) this Theory by the Head and Shoulders, Vanity more than Ufe, that the Pro- 
prictor might not mifsthe Opportunity of Ictting the Right Honourable the L--ds of the A-------- -y know how well he is acquainted with the 
Figure of the Earth? Who feems io fond of the Invention, and it fo tickles his Fancy, that he would apply it to every Thing, aebether it fais 
‘ler nor, 

But, when he has contrived his Compafs, which is to be s00 ‘Times more exaét than the common Sort, and his Neq Nautica? Derm man 
by which he can get the Courfe to a Minute, and the Diftance to the utmoft Exaéinefi, it will be Time enough then to take in the minuter Inge 
lities, fach as proceed from the .pberoidal Figure of the Earth; and get an Inch or two more that Way. So that itis to be hoped, from all 
thefe Improvements, there will be no necd, afterwards, to correét citherthe Latitude ov Longitude. 

{hall only further take Notice, that, in the Preface to bis Second Part, he fays € he has added the Mecbanie Principles of Nauitgation, as 
«¢ has not {een them in any other Treatife of this Kind,”’ which is a little ambiruous 3 for he has, ov might have, feen them in EMERSON 
NAVIGATION 3 except he war refolved to fee Nothing but what he did nat like, Bur he is fuch a mods? Proprietor of original Invention am 
Improvement, that he iv not afhamed of any Thing he fays, nor trom whence he borrows bis feleée Materials. 

NEWTONIENSIS. 


DIMENSIONS 
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DIMENSIONS and WEIGHT of SHOT, 


TO determine the Weight of an Iron-Ball from its Diameter being given, and the Diameter Srom the Weight ? 


FIRST, As 3.1416 : to 1 :: fo isthe Meafure round any Ball ; to its Diameter. 
NOW, As 100 : to the Cube of an Iron Ball’s Diameter in Inches :: fo is 14 tothe Weight of that Ball in 


Pounds. 
EXAMPLE. Jf a Ball meafures 14 Inches round, required its Weight ? 


3-1416)14.0000( 4.456 Inches, Lf the Weight of a Ball be 42 Pounds, required its Diqe 
Cubed = 88.478 ‘s meter ? : 
ultiplied by 14 = 1238.692 . OZ. .42 by 100 = 4200 
M Divided by a ce tease =12 6,192 We. Divided by 14 = 300 Its Log. = 2.4771213 
{req*. J 3:1416 X 6.6948 = 20.177 age ier 8257071 
Inches round the Ball, Tts No. 6.6943 In 
{ches Diam. required. 


rte The Method of direing a Ship through Sands, ito a Harbour, or River's Mo uth, by Sea aud Land Barks, (fuch as 
Buoys, Light Houfes, Steeples, Windmills, or other remarkable Objects, contrived or fixed ou Purpofe) is kano n te 
avery experienced Navigator, But thofe whe defire SatisfaBion hercin may confult Mr. E M ERSON's MAVIGATION, 
P.62.anl63. See alfo his Mechanics (comprehending all other Books on the Subje&) Sar computing the Force of a 
Ship's Tackle, which he has partly exei:plified za Ais Navigation, p. 63. making the Force of the Hand to the I! eight 
asi ¢o4 ina particelar Inflance. To which diftinguithed AUTHOR, and his WORKS, we hare fimetines been beholden fr 
Futgment and Improvement in our Subje@ : Who conprifes all his Subjects of Science, ix she fewelt Words and fhoi telt Method, 


*,* THOSE who chufe to fail as near as they can by the Arch of a great Circle, or to ufe Great. Circle Sailing, 
as preferable to /p/eroidad Sailing, (fappofe from the Capes of Virginia to the Cape of Good Hope, or from the Caye 
of Good Hope to Cupe Hora) may compute the Angles of Pofition, Length of the Arch betwixt two Places, ana 


Diftances thereon, in a Tadde for putting in Praétice, as near as pljibl:. For the Anfuvers to all the Cafes of right and 
oblique angled pherical Triangles, fee further on; being the Principles and Grounds of Pragtical Aftronomy én tbe foregoing Part f 
of this Work, To which Cafes are added numerous Affections and Properties of Triangles, in general, 


PLACE of TURNING to WINDWARD, and Dittance of Head-LAND. 
TO compute the PLACE of a Ship's Turning to Windavard fo as to reach ber intended Port, or Object, dy once Tacking ? 
WHEN a Ship or Veftel is clofe Aauled, the lies within about 5% Points of the Wind, or 61° 52/, on either Side of it. 


LET D be the Diftance of the Port, or Oljeé, at the Place failed from ; 
Ae the 2 of the Courfe failed, with the Por or Object, on the fame Side of the Wind ; 
Then, 61° 52’—~ A° = Z of the Wind and Port, at the Place failed from, on the Jame Side of the Wind 
[with the Course ; 
And 2 X 61° 527 Ao= ¥% of the Courfe and Pore on the contrary Tack, or Side of the Wind == Lat 
{the Port or Obj, between the Place failed from, and shat of turning to Windward, or Tacking ; 
Alfa, 180° — 2X 01% 2/ = 56° 16’ == Z between the Place Jailed from and intended Port, at the Place 
; (OF Tacking, 
Therefore, As Sine 56° 16’ ; to D, the Diftance of the Port from the Place of Departure, :: fo Sine 123° dq! — 
be [Ae : to Dillance between Place Jailed from, and that of Tacking, or Turning to Windward, required, 

(SF The Place of Turning to Windavard ina Current may be likewife determined trigonometrically. 


To compute the Diflance fa HEAD-LAND, or CAPE, at SEA? 


: SET the Angle of the Head. Land, and your Ship's Way, by the Compafs, and after Sailing for some Time on that 
Courfe, fetthe Angle of the Head Land and your Ship's Way a /econd 'Vime: ‘Then, Say by PROPORTION, from 
the Tables of natural Sines, or by Logariths, 

* As the Sine of the Reoutinder afier the Sum of thofe Aughes is taken Srom 80 Dearees = to Diflance run betavien taking the 
intl and fecond Angle, it fo is Sine of either sigh: taken + tothe Ship's Diffance srom the WeadeLand » when the other sincla, 
with the Ship's Way, avas taken. : 


OS The Connexion in this Page, and another or two, is as the Copy could come in. 
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TO meafure th TONNAGE, o BURTHEN of 2 SHIP, 


THE Rules Jaid down, by feveral Authors, are as follow. 

RULE IL. Divide the Produ&t of her Breadth, half Breadth, and Length, in Feet, by 94, and the Quotient will 
give the Tuns of her Burthen. 

RULE II. Divide the Produét of her Length, Breadth, and Depth, in Feet, by roo for Ships of War, or 95 
for Merchant-Men, that allow Nothing for Guns, and the Quotient will give the Burthen in Tuns. 


4 RULE III. Subtraé& two Thirds of her Breadth from her Length (meafured from the Stern-Poft to the upper 
Part of her Stem) and the Product of that Remainder, the Breadth, and Half. Breadth, in Feet, being divided by 


100, or94, will give the King's, or Merchant’s Tonnage, refpectively. 


_RULE IV. A Ship’s Tonnage, or Burthen, is equal to Half the Weight of Water fhe will hold. 


N.B. There is Juch a Variety in the Forms of Ships, that no one Rule can meafure their Burthens exaGly ; but the abou 
4 Rules are the meff general in PraGice. 


POSITION of the SAILS and RUDDER, in Working a SHIP.. 


| Obfervation 1. Placing the Sails according to different Pofitions in Refpec? of the Wind and Ship's Way, eve more or 
lefs Force to draw the Ship along, or turn her about. 

2. The Head-fails keep the Ship fleady and Jerve to make her ware. 

3. Main-fails move the Center of Gravity of the Ship. 

4. Mizen-fails ferve to keep her from fheering backward and forward, and to force her Stern to Leeward. 

5. Sails have more or lefs Force the torter or flacker they are hoifted: a bagging Sail drawing lefs than one that is weli 


hoifted. 
% The higher a Sail is boifted the more Wind it receives to draw the Ship along, or turn her about. 


7. When a Ship goes direéily before the Wind, any one Sail placed at right Angles with her Way draws with the greatef 
Force. But fince one Sail hinders the Wind from afing againft another, being all placed in that Pofition, if they all receive 
the Wind at an Angle of about 60 Degrees they will draw together with the greateft Force. 

8. Wet Sails draw more than dry Ones. 

9. The nearer to, or further from, a right Angle any Ship's Sail is placed with the Way of her Caurfe, the lefs or more 
Lee-Way fhe makes. 

10. The nearer the Wind is with, or further from, the Ship’s Way, the lefsor more Lee-Way fhe makes. 

11. By the Principles of Mechanics, the Angle between the Wind and Ship’s Sail mu/? be about twice as much as th: 
Angle between the Sail and the Ship’s Way, to fail near the Wind with rhe greateft Motion. 

Jz. If the Wind is almoft upon the Beam, the Angle between the Wind and the Sail muft be about once and half the Angle 
between the Sail and Ship's Way. 

13.  aShip fails almoft before the Wind, the Angle between the Wind and Ship's Sail foould be about equal to the 
Angle between the Sail and her Way. All thefe Pofitions of the Sails are neceffary to give the Ship the greatelt Motion 

offible, 

‘: 14. The neareft a Ship can lie to the Wind being about 5% Points or Go Degrees, the Angle between the Wind and Sail: 
foould be about 38°, and the Angle between the Sail and the Ship’s Way (or Keel) 22°, or nearly ia that Ratio, ¢o make 


her g0 fafief to Windward. 
15. Uf the Wind is nearly upon the Beam, the fearper the Head-fails are fet they Lave the more Power to turn the Ship's 


Head about. 
16. If the Wind's Way be nearly the fame as the Ship's Way, the Sail ought to make an Angle with the Ship's Way 


of 54°, to turn her fooneft about. 

17. The moft powerful Pofition of the Rudder to turn the Ship about has been computed, from Principles of Mechanics aud 
Fluxtons, at an Angle with the Keel of 544 Degrees, 

18. The fafter a Ship fails the better fhe anfwers her Hela. 

19. Uf fre fails flaw foe will fearcely fleer, And the more foe heels the left foe anfwers her Helm 


Sce Mr. Emerfon’s Navigation, for further Satisfa€tion, 
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The PROPERTIES of MAGNETIC VARIATION. 
Property 1. Variation in Quality is either E. or W. Variation of the magnetic from the true North Point, 


2. Variation in Quantity is the Number of Degrees (E. or W.) of the magnetic from the true North Point, 


5. WMD? ene magnetic §N-2 vaties fi. the true 5 Ne towards the $15; Both to the Right of the fame tr Point. 


ms vane the magnetic $38 varies fr. the true 3 4 a towards the Si Both to the Le/? of the fame true Poizt. 


5. All the magneric Points are carried as far as to the Tey bof the fame true Point as is the 3 iy & Variation. 


Therefore, 


6. The true Point, Azimuth, or Amplitude, (to which the correfponding magnetic Point is always direéled) being 
reckoned onthe fame magnetic Compafs from N. or S. tothe E. or W. lies the fame Way with the Variation, to the 


Right 3 of the magnetic Point, Azimuth, or Amplitude, as much as the Variation lies to the ree or 3H of the tr.N. 


y 
S 


Thefe Properties are evident by a RECTIFIER, or a moveable Compafs on a fixed one. Hence the following 
RULES for determining the Quality and Quantity of magnetic VARIATION, 


Rule. The Situation of the true Azim. or Amplitude § Right 2 of the magnetic Azim, oo Yaseen 
(reckoned on the fame maguetic Compa/:) being to the 2 Left Amp. thews Ww. i 


2. The Diffance, or Difference between the true and magnetic Azimuth or Amplitude is the Quantity of Variation, 


.@. The true and magnetic Amplitude $ DON: oF rok their rae $ in Degrees is the Quantity of Variation. 


Or, if you always reckon the true and magnetic Auplitudes from their refpedtive North Points, and then count them on the 
me magnetic Compaft, 


3. At Syn-Rifing Sige 3 Amplitude being the greater, the Var. is e. But sn At Sun.Setting. 


Or, if you always reckon the true and magnetic Aximuths Srom their refpedtive N. Points, and then count them on the 
fame magnetic Compas, 


Maga etic § Azimuth being the greater, the Var. is 1 w.t But sng In the Afterncon, 


4. Inthe Forenoon § 
N. B. The firft Rule is general, and anfwers all Cafes that can be propofed. 


Mees Amp.|True Amp. 
Example. At Sun-Rifing [15° E. N. 29° E. N. |True to the Left of magnetic Amplitude. 
By fecond Rule . . . , Dif. 14°. . Variation W. by rft Rule, 

Or7s°N.E. . . 61° N.E, Magn. Amp. greater, theref. Dif. 14° W. Variat, by 3. Rue. 


Example 2. At Sun-Setting ] 8° W. S. Jr4° WwW. N.|True to the Right of magnetic Amplitude. 
By fecond Rule . . . ) . Sum 22° - + Variation E. by rft Rule. ° 
Or, 98° N.E. . . 762 . , Magn. Ampl. greater, theref. Dif. 22° E. Var. by 3. Rude, 


Mag. Azim.|Tr. Azim. 
Example 3. Inthe Forenoon. | 10° E.S. |i1° E. Nf rrue to the Left of magnetic Azimuth, 
By fecond Rule . . . . Sumaio - Variation W. by 1ft Rus. 
Or, 100° N.E. . . 79° NLE, Mag. Azim. greater, theref. Dif. 21° W. Var. by 4. Rule. 


Example 4. Inthe Afternoon. |30°40'W.S.]26°14’W.S,|True to the Rightof the magnetic Azimuth. 
By fecond Rule . 2°...) Dif. 420 . . Variation E. by ft Rule 
Or, 120° 40’ N, W. 116° NLW. Magnetic Azimuth greater, therefore Dif. 4° 26° KE, 
({Variation, by 4. Ruse, 


Sfz PRACTICAL 
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PRACTICAL RULES for finding the LATITUDE of the PLACE of OBSERVATION. 


enero en enn nenn mn nor 


The Meridian ALTITUDE and Declination of the SUN or STAR, given, 


CASE I. Where the Obje& (SUN or STAR) rifes and fets in a diurnal Revolution, 
Ruler. The Difference. Meridian Altitude and Declination both N. or both S, 

Fenith Din v3 Ji Bath 
Zenith-Diftance 7 P laine re reater ? than the Zenith 
Declination Fhe Latitude § contrary $ Name of Declination $ grea : - Diftance:. ; 

Rule z. The Sum. Meridian Altitude and Declination one N. the other S, 
pee eee 
Zenith- Difance The Latitude 2 /ame Name of Declination; 


Declination ; 
N.B. Meridian Altitude, or Zenith-Diflance S.or N. means tothe S. on.N. of the Obferver.- And'Zenith-Diftance i; 
the Complement of the Meridian Altitude, 
Tnemple1. Ourhe 16th of May, 1760, at Sea. Example 3. On the 28th of December, 1763, at Sea. 
To Sus Zenith Diftance . . - . «© » 26°44'S. jf From Declination of Syrius 2. 2 . 1 «16° 23° S, 
Add Sun’s Declination.» . 6 . + 6 + 619 16 N. {Subtract Zenith Diftance of *- © . -. . 10 9S. 


Ww 


re rt 


Sum (by Ru/e 2) the Lat. of Place of Obferv. 46 o N:||Dif. (by Ruler) Lat. of thePlace . . . 6 14 8, 
Example 4. On the 31 ft of Auguff, 1764, at Sea, 


ere vs rer 


Example 2. On the r2thof June, 1761, at Sea. To Zenith Diftance of Fomalbaut, or bright: 
From Sun’s Peclination . 6. ee ww) 23°90 2/N, of the Southern FiZes . . 2 wwe é 1r°19/N, 
Subtraét Sun’s Zenith Diflance . . « « - 8-35 N.}/Add Star’s Declination . «2. 2. 1. 3 7S. 


Diff. (by Rule 1) Lat. of the Place. . ~ 14 37 N.NSue (by Ruli2) Lat. of the Place . . . 42 208. 
CASE IL. Where the OBJECT (SUN or STAR) xeither rifes or fets in a diurnal Revolution; but comes to the ME. 
RIDIAN, above the Horizon, on the contrary Sides of the elevated Pole, twice in24 Hours, - 
Rule 3. The Su. The SUN or STAR on the Meridian below the POLE.. 
SRE, 
Meridian Altitude @ The Latitude 2 of the fame Name with the Declination. 


: Comp. of Declinat. § 
Rule 4. The Difference. The STAR on the Meridian above the POLE. 


o> re eeery 


Case pelinae The Latitude 2 ofthe fame Name with the Declination. . 
Examplei. On the 1210 of June, 1764, sear Spitfber- Example 3. On the 2d of O&tober, 1762, at Sea. 
gen, Greenland. From the merid. Altitude of Northern Pointer? 
To Sun’s merNiar. Altitude below the Pole .. 13° 9/N. of the great Bear, above the Pole . . § 70° 14/N. 
Add Comp!ementof Sun's Declination . . 66 47 N.|[Subtract the Comp. of the Star's Declination 26 51 N. 


Sum (by Rude 3) the Place’s Latitude s . 79 56.N.|| Diff (by Rule 4) the Place’sLatitude . . 43 23N. 
Exanple4. On the 23d of March, 1763, at Sea. 


Example 2. On the roth of July, 1761, at Sea. To meridian Altitude of the Foor of the Crofiers, ? 
To Sun’s meridian Altitude below the Pole . . 6°12’N.]f belowthe Pole . 2 2. we ww § 10928" S. 
Add Gomp- of Sun’s Declination 2... 64 47 N.. |} Add Comp. of’ Star's Declination oe + 628 135. 


Sum (by Rule 3) thé Place’s Latitude . . 70 59 N.Sum (by Rule 3) Place’s Latitude. . . 38 41S, 


See othr Rules, in practical Afranomy, P.1g0, 191. 

REMARKS on II. CASE. 

y. WHEN the Sin comes tothe Meridian below, and a Star comes to the Meridian of the fame Place, both above and below the fame Pole, twvit 
tn cg Ueurs, the Laritude of that Place is of the fame Name with the Declination of the Sun cr Star, dad the Declination of the Sun or Stary it 
fuch a Gireumplanes nuft becqual tog or greater than the Compl ment of the Pole's Height. And therefore, asthe Sun's greitch Declination #5240 284 4, 
its Complement 11 GOO gy? 1, subich is the haf} Latitude of the fame Name with the Sus Declination, cybere te Sun can come tothe Meridian, abheis 
the Horiston and beloaw the famePates tavice in24 Hours, And the leuft Latitude svhere a Star car eure to the Meridian above the Horitin, ane aor 
and helow the fante Peles, twice in 24. Hours, is th vefore the Complement of the Star's Declination of the fame Name awith the clwated Poles 

a. The Sun, or a Star, voining tothe Mderidian below the Pole, betwixt it and the Horizon, is then at itsleaft Meridian chititude, and coming. 13 te 
Ateridianon the contiary Side of the Vole, is then at its greateft, 

3. Sony Stars {whofe Comp, of Dectin, of the fame Name with the elevated Pole, is lefs than the Camp. of the Lat.) com: to the Mertdian bodaw 
the Poly, betrvint rtard the Uuiaon, and absue it, betwixt the Pole and Zenith (where the Sun never comes) at rhein preatefl meridian Altitudes 
fe Leaery Star coming tothe Meridian below aad above the Poly, at its laff and greateft Meridian Altitudes, refpectiaely, ts alavays to the Noth 
aoard where the North Pole is elevated, or atiways to the Southwward, avhere the South Pole ts elevatid. 

‘ be Same Stars (whale Complement of Declination, of the fame Name with the elevated Pole, is preater than the Complement. ef Battude: 
cone to the Meridian below the Pole and on the contyary Side thereof, beyond the Zenith buewixe the Pole and the Equincétial, (where the dan come 
at their preatel Meridian dltitudes. . 

noe Fort wofe Suurs coming to the Meridian betwixt the Zenith and Pguincttial (coming alfo under the Pole, but never between the Ms te and 

Zenith) the ft and ad Rules (in Cate 1) ferve to find the Wlice’s Latitude, 


ene 
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Geographical RULES for finding the tabular Difference of LONGITUDE. 


Fo pnd tbe DIF FERENCE of LONGITUDE of two Places, according to the old Way of reckoning E. Longitude, from the Iland of Fenno, 
. : round the GLOBE. 


Bound fr. lefs to greater Long, . ; 
—_—_——_ A —— i Remainder lefs f than 180° i Difference of Longitude . . . 2E. 


Rurz I. Sub. lefs from greater more Take from 360° rem, Dif. Long. § W. 
Beund fr. greater to lefs Long. a p 
ae eae F lefs iference of Longitude . . w. 
II. Sub. Jefs from greater i Remainder more } than r800 Take from 360° rem. Dif. Long. te 


To find the DIFFERENCE of LONGITUDE of two Places according to the new Way of Reckoning E. or 7, Longitude from the OBSERVATORY 
or Metropolis of any NATION. 
Both E. Longitude - 
jonni cag NE cio 7 ‘ i é greater ee tae 
II. Sub. lefs from cae Remainder i Dif, Longitude Ww. i bound to lefs i Longitude 
Both W. Longitude 
Iv. Sub. lefs acer Remainder Dif, Longitude ; Mie i bound to aa i Longitude 
Que E. other W. Long. ce pik ae Z ae 
— ~ -A——— > 2 Iefs ifference o: ngitude ume ‘i 
v. ~ Sum of both more i than 1809 9 -Pake from 360° rem. Dif. Long. § contrary Name of Long. failed to. 
 NVB. Mr, Atkinfon, an stuth.r in Vogue, bas given Ruks to find the Diff of Lat. N. or S. from Latitudes piven, both Noor S. cr one N. and 
the other §. Afo to find the other Lat, N. or S. ficmone Lat. N. or 8. and Dif. of Lat. N. or 8. given, fut Reafon firds tkefe, with the leah 
Attention, Whereas there isTrewble to the Attention, wh.n the Mind is engaged, to fird by the Table wiich Way the Longitudes lie, qwbken wwanted, 
qwithout the above eafy Rules, to prevent Miflake. 
EXAMPLES of finding the Difference of Longitude by the OLD WAY of Recxonine the LONGITUDES E. fiom FERRO. 
Longi udes Longitudes Longitudes 
Exam. I, From Havanna 254° 40/ Exam. HI, From Cape of gocd Hope 35° 35/ Exam. V. From Yamaica 30900 6! 
To Jamaica 300 6 ToLuwdn . « « 18 10 To Barbados 309 9 


Rulez. Diff. Longitude 26 E. | Rulez. Dif. Longitude . . - 17° 25 W. Ruler. Diff. Longitude 1006 61 E 
5 5 : , 4 : 
Exam. II. From Lerdon 38 10 Exams IV. From Cape Morn . 4 298° 15/ Exam. VI. a eh ag 38 10 
To Martinico 319 45 To €ape of good Hope 35-35 - { 2 Dodie 7 aE se 
aaa an Bee ds Rules. Dif. Longitude . 5 ga W. 
301° 35 eee 32 Exam. VII. From Confantinople 
is Me Val. onfiantinopleay 39. 
gens? 360 00 To Gibraltar 12 2 7 
Rulet. Diff. Longitude 58 25 W.| Rul: 2. Diff. Longitude 97 20 E. | Ruz. Dif. Long. . . 35 3 W. 


The ubswe Anfave:s are according ta Mr. Emerfon’s Navigation, and Tables of E, LonGitTunes reckimad Srom Ferro. 
EXAMPLES of finding the Dif. of Long. by the NEW WAY of Recxonino the LONGITUDES E.or W. trom Greenqvich OBSERVATORY. 


Longitudes Longitudes Longitudes 

Exam. I, From Havanna 839 of W. | Exam, II. From Cupe of Good Hepe 1y° 30’ E. | Exam. V. From Sumaica 760 37° W. 
To Famaica = 78 37 W. | To Lords 2 2 6 » 0 5 W. To Lartutos 53 55 W. 

Rule 4. Dif. Long. 6 23 E. | Rules. Dif. Longitude . « . 19 95 W. | Ruleg. Dif, Longitude 17 42 E 
Exam, 1. From Lenton 0 5 W. | Exam. IV, From Cape Horn . » 80 “0 W. | Exam, VIL From Londen 0 "5 W, 

. To Martinico6o 59 W. To Cape of Good Hope . 19 30 E. To Lizard 5 19 W. 
Rule 4. Dit. Longitude 6o 54 W. | Rules. Dif. Longitude . « . gg 30 E. | Ruleg. Dif, Longitude 5 14W, 
CP The sabia Anfse.rs are according to the reputed Long tudes tn the New Seaman's Calendar, revifed | Ex. WIL. From Corfantinet le 28 5: &, 
and coiredicd from Feurnals by W. Mourtain, F.R.s. ToGitrattar .« . 4 58 W. 
N.B. Die reputed Longitudes of thefe Places are flil aifferent, indifferent Authors, and when they SS 
will be fixed is uncertain, 7 Rute 5. Diff. Longitude 33. 49 W. 

More EXAMPLES of finding the Difference of Longitude by the NEW WAY of Recxonine the Longitudes from Greenwich, 
. Longitude Longitude Lonyituce 
xan. VIE, From Cape Farcqell 4.60 go W. [Exam. IX. From: Bantam rose 5’ E.| Exam, X. From detin 610 colW 
To stdntraly [fle 59 45 E. Yo Mand Fuar Fernandes $8 23 W. To Pure hills So 20 W, 
; . og ee Ig93 23 W : i 

Rules. Dif. Vonvitude . . . 106 46 Be be Rake g. Dir Longitude 166 32 EL R: Di. Loncituce 18 30 W. 


REMARKS on the different BeGinniInoGs of the terrytral LONGI TuDEs. 

u Ir has been obferved, at p. 298, by Newtoniensisy that the torrefrial Longitudes ought to be reckoned trem drrs, one of Che Cassy ties, 
according to ancient Caflom: and that for the fame Reafon that the calfiial Longitudes ate reckonea tom the Bepinming of adriesy accoiny to 
antient Cuftom. In which Computation of the terreftrial Longitudes, if all Nations egiced, the Contufion would be aveded now aisog 
from the different Beginnings ef Longitudeamony ditlerent Navigators in the fame and different Nations. 

2.‘ he i ited of cach Place, on the Globe, hegins at the Equinottial on the Place's Meridian, and terminates on that Meridian at the Place 
whofe Latitade is fonghe i by which, with Reference to the Equinodial, the Quantity ef each particular Latitude (of Places} is attereuned. 

3+ Ube Longitude of each Place, on the Gide, begins at fome didant Meridian on the Vyinoétial, where itis interfeeted by thot Meridian, 
and terminates on the Equino@ial, where it is inter feed by the Meiidiin, of the Place, whole Longitude is fought; by which, with Refirence 
to fome tar Meridian, the Quantity of each particular Longitude (of Places) is afvcrtained, 7 : 

qe ‘I hough reckoning the torrefivial Longitudes yound the Globe caflerdy, tvom the Mericisn of an CLfrcutry, in any one Nation. would he 
equilly eatyy with reckoning fiom Perro, for determining the Difterence of Longitude betwixt anv tio Panes p vets hy reckoning tie Lor gi- 
tudes flom Ferro onty, according to original and antient Cuftom cilablithed, or from fome cther Meridian we: efally agreed ony We fhould be able 
to compare the abfolute Denpitud.s afcertained by different Nations, as we now compare the Latitudes, and fo arrive ata ail nearer and nearer 
Laan in both, And each Nation would be able to make the fame Cormparifon and Improvement for themfelves fiom what is done by 

ero . . 

5 a he DM ffirence of Tatitude of (wo Places is counted onthe Metidian of one Place, betwixt the Parallels of both Places. 

6. The Dileence of Longitude of two Places is counted on the Equinodtial, betwixe the Meridians of both Places. 

7 iy eh stives Meridian betwixt two Parallels of Latitude, the Difference of Latinude be recloned, it is fl/ the frre in Quant tye 
HOH AER Suet reece eng inet or Dilerence af Longitude is reckoned betwixt two Meridians, it is fil the fume jr: 
~. Phe caleflial Lonvitudes ue yitude chielly fought, and what is chiefly wanted, from whatever Beyinning Longitude is reckoned, 

o. fi ongitudes wre only wanted from the Tatecletions of the Ecliptic and Equinoétial, at aris or Lifra, to which ever they 


happen to be neared, for the Purpofe of co i ? ions i i : ‘ i 
: : moputing the ca deffal Du ds . : ofr. ¥ eay are 
care iiondent anil Basil se. i f t Yttal Du dinations in Aflronomy, to which the ter rial Latituds in Geoyraphy are 
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A JOURNAL of a VOYAGE 


IN THE 


DREAD-NOUGHT MAN of WAR, 


Captain CONDUCT, Commander. 
: : Latitude 49°55’ N.2 To the Yandof MARTI- § Lat. 14°43’ N. 
From the Ligard S oncmues Z we NICO inthe W2f- Indies 2 Lon. 61 00 W. from Greenwich Obfervat, 
Difference of LATITUDE 35° 12'S; Difference of LONGITUDE 55° 41! W. 


' it COURSE S. 52° 2372 W. 
aap oe W, ¢ DISTANCE onthat Cour/é, 3461! Miles, 


Began our Voyage on Thariday, the 8tb of May, 1760. 
Friday, May 9, 1760. On Board the DRE ADNOUGHT. 


Courtes : Courtes < , Remarks and OccurrRENCES. 
Ho. Knots| Wind. Points| Dift. 
fteered, corredled. A Point £ Variation W. 


— ay iwh cl col N  °‘IlSwbhwtal © £ | cro |T4urfday, May 8, 1760, at Noon, the Lizard, by the Compafs, bore 
s z wb.s 523 oN Sw.b.wiw $_% ) 533 NNE, Diftanee about 16 Miles. —~ Hence ae Courfe re from 
8) 4; SW} 5.0! NNW ISSW2W! z & fig.g | thence SSW, Diftance 16 Miles, » . Variation 16° W. Therefore, 
ele -lea tl NI 11 4 42y 8, _at Noon, 
fo) (ees SS 5-4 Tr. Courfe|Dift.|Dif. Lat. S.|Dep. W.] Lat. N. |Lon. W. 
< 8 5°5 S. 62 W.] 16/] 157.89 14.74 | 49° 39! | 5°22! 


At 6 loft Sight of the Lizard, bearing NE b. NEN, 
At 10 Scilly LIGHT-HOUSE bore Ni E, Diftance about 10 Leagues. 
Heard a Firing of Guns to the Weftward, 


5-7 INW b.WISb. WiWS 1 
6.0 | NNW |SSWiW| 2 
7.1 | Nb.W Blows hard. Took a Reef in our Top-fails. 


ve 
al 
“N 


ae 
ny 
o 
3° 


a 2 7 

“Bo 4 7.6 Felt in with a French Privatecr, at 5 this Morning, /a Rochelle, of 30 
a r3 Nb-E |__| Guns, and took her, 

3 z SWE om - Sbowiwl a Swe The Experiment, Defiance, Intrepid, Enterprife, and Succefty in Com- 

. . . 2 2 ° pany. 

& 1o | SW 6. SSWEW| 2 & | 11.9 Fair Weather. 

| 12 564 NE Paffed by the China Indiaman, bound for London. 
Courfes. {Pnts.f Dit. N. S. E. Ww. Twenty-four Hours RECKONING, 
sewiwl eles. fl) apes [lL ee2 | comm [De i 5 a ea 
S b.Wiw rE d13-1} 2 2. © 13.39 eee 4.06 S. 289197 471.85 ese |tz0%z0] «~~ [70!.06 [47% 297] 7° 8 

{ : Correéta by Obferyn we fde we dene [agtz6) tole 


Reck& Head of Ship 


. Correéted. |. « s [s2g20l.. 66.30 147% 36/|7° 2/ | | 
Sun’s Zenith Dif, 30% 2! N. Sun’s Magnet. Ampl. 12° 17/E. N, 
| Sun’s Declination 17 34 N. |Sun's Truc Ampl. 28 17 EN. 
Half 5 Su So he O5.10 +e 6 | 35-03 Lat. by Obfervation 47°36! N. Needles Variation 160 W. 
a sa nce Sc ta a 
2 i Rice Day, at Noon, Murtinico bore S. 53° 53’ W. Ditt. 3347' 
Total, doubled 130.20 70.06 nee 


N. B. Uf your magnetical Variation ts to the Right or Lett of the true Point or Azimuth, ({uppofing yourlelf at the Center of the Compafs) yw 
allow for it inthe true Courfe, the fame Way, to the Right or Lefe of the Courfe flecred by the Compafs ; for the Courfe made good by the Ship, when 
there is no Lea-Way, But awhen there is Lee-Way, you alfo allow for that in your Cour fe correéivd by Variation, as aforefaid, dy taking (fron 
the Wind) as many Points diflant from your Courfe correéted by Variation, as is equal to the Lee-Way 3 for the Courfe then made good by the Ship. 

HENCE alfo, if the Variation be to the Right or Left of the true Point of the Compifs, by a certain Quantity, you muff fieer as much contrariwift, 
viz. to Left or Right, of your intended Courfe, ¢o make that Courfe good by the Ship, independent of Lee-Way ; or Jo much more to be allecved fer 
towards the Wind, if the Diflance of the Ship's Courfe from the Wind will admit. 


nn I I pnts ae nips eT reernssntesee 


10. The caleftial Latitudes have no correfpondent terrefrial Affection, or Property. And therefore the fuppofed Caufes for the Difference in 
(Reckoning) the Beginnings of ceeleftial and terreftriat Longitudes, by Affronomers and Navigators, yelpectively, in Ufe, are thefe two! 
x. From the Equinogtial and Ecliptic Interfection, requiring that Beginning for Computation in Affronomival Purpofes. — 2. For the Parpofe 
of Navigation ; requiring the Reginning of Longitude at each Country's Metropolis, or Olfervatory, for adjutting the cardeftial Longitude: Re A: 
and Declinationa correfpondent thereta, to thofe undar different Meridians, having, the Diff. of Long. at once given, for the Purpofe of Navigation 
Whiereas to findthe Diff, of Long. had been a Prod/em, when the Long. is reckoned according to antient Cuffom, and what would embarrafi the 
Navigator ; being attended with more Inconveniency to Aftronomy than Reckoning the Longitude from an Obfervatory (to which the coelefit! 
Songitudes, Declination, and Right AMeenfiens are given) in any particular Nation. Reckoning Longitude fromthe Lizard isa Problem concernt 
only ina a Reckoning, for comparing the Ship's Diftance from her Port, and not concerned In her Longitude from Greenwich, which 
Geographical Longitude se wanted in all foreign Places, or Places on the Sea Coaits, remote from Greenwich, to compare with the geagraphica 


Longitude obtained from caleftial Obfervation. ‘Therefore the Longitudes trom Greenwich in our Sea-Coalt Table are given. aa 
A 
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or A JOURN AL of 2 VOYAGE from Exgland to MARTINICO in the Weft-kedies. F 


Saturday, May 10, 1700. On Board the DREADNOUGHT. 
Courfes{Knots A Courfes {Points| Dift*. 
Ho. Ipeered. . Wind eontedted. Remarks and Occurrences. 
EO piicbabell i ee maT em Qua aan 
¢ z1S.Ww.| 6.6 jIN.N. B.ISSW ZW] 2 & | 646 A great Sea fetting after us $, 
8 4 |5.5.W.| 6.2 ee eh Se EW. E[1z.s5 1 J Point Variation W, 
E say Kare SS Saw a Sai/ to the N. B, 
g —s SWE ree WEDON. Sb.wiw rae To Spoke with the pene bound for Leghorn from London. 
padi Silahied —— A SSariwy of Parana : : qually, with Rain. 
10 |S. W. | 7.1 N.E ; ssw 22 | 21-4 train, Spoke with the Two-Sifers bound for Yarmouth, from 
12 aig 7-3 N. b. E. Gibraltar. 
Bi 2 7.0 NNE Squally. 
“Go 4 |SWDb.S] 7.5 {NE b. NjSb.WiW} 1 | ___jGave Chace at 4 to a large Sail upon our Starboard Bow, proving to 
i: =a Ww eras : ANE WE SSwiw Wiw Baar ay 2 126.2 be Oe he of War on a Cruife. 
= ; = ie ase MS) fekeciet FEl : re ale, and fair Weather, 
= 7 Spoke with the Guardalupe, bound for London, from Antigua. 
& To |” 6.1 A Current fetting S, E. 5 Hours, 2 Miles an Hour. 
Peres “So SEN E ae ge Count for the Half Time only, where the Log. is doubled. 


N. S. E. | Ww. Twenty-fcur Flours RECKONING. 


Courfes | Pnts | Dift. 
SS WEW 25 54/2 See 471.80 a 254.55 Courfe Dit, Dif, Lat. Departure _ Site sPLace 
Si W 2 j12. wai 12. ree eee Or N. S. E. W. |Lat.N.L.W. 
2 z 5 44 Bp ere oe ee ee he ee 
Sb. Wd w4[ 7.0, +. 2. 6.70 oe eb 2.03 [S.199.24/W1146/.92) - - - (1384.60; . . « | 48480 45° a7/\8218) 
Current. | Correétion byObferv. rr alge tal on gies 
ESELS| sz] 5.0|-.+ +] 236 | gga]... [ShipHead of Recke.) ** “B15.00] «+ + J 5-28) — 15 [+ 8 
2 2 Hour: 5 SaE BT ae 1537-60) ooo | 544.08] 4.59 2/f8920! 
enith Diflance 27° 13’ N | © Magner. Ampl, 10° 30/ E.N, 
ae See eet | 8 | eee eee 
a Oi ee ZOE Lae. by Obferwation 45 2 N | Needle’s Variation 15 50 W. 
ore : 244 On ee ee ee Pa 
Total, Doubled ecto adie ee 
Sunday, May \t, 1760. On Board the DREADNOUGHT, 
Ho, | Courfes Knots|Wind | Courfes [Points| Diit. 
fteered, corrected. RemarRxs and OccuRRENCES. 
oe cei | pene | ree ence | emer fae | wemtrremen enemas sere ers a 
od é Sb. Ww 58 We SBEZE | Ee 2 vihg 1 4 Point Variation W. x Point Lee- Way. 
8 i ————— 5.6 |Wb.5 Bree wi ee) A great Sea following us, S. 
5 6G; SSE} 5.5 IS.W.JSEZE 4 % {11.4 | Spoke with the Turkey-Merchant, bound for London, from Naples. 
< _ 8 5-9 Cloudy. 
10 INWé.WI 6 6 NWb.WiN 5 2 | 20.7, Lightning and Thunder from the S. W. 
12 area SS Rain. 


Rain, Paffed by the amaica Frigate, bound for London from Jamaica. 
Squally. 


£ 
ed ee z [10.6 
| 6 Spoke with the Nightingale from Virginia for Londons 
a 8 ae Came up with the London-Merchant, an Englifh Privateers 
. 734148 ; 
5 Sow roe ae = | Fair Weather. ; 
ROO NL 20 S.E.| SSWi5S 13 [ 5.0 A Current fetting N. W. by W. 4 Hours, 3 Miles an Hour. 
c] iz} EbS 5-3 ISb. KIE b.N ZN} 6 2] 5.3 Count for the Half Time only ; the Log. being here doubled. 


Twenty-four Hours RECKONING, 


Courfes | Pots }Ditt. N. 


Sb. Ht 1) lti4al. e. ) | ath06 | = ———-——-}. 
Si «'e + ; 4 re . 114,06 Courfe Difts Dif. Lat. Depmture, [Surr’sPeacr 
ue cai 4h [tteg | 10%64 7:65 N. Ss. E. WwW. {Lat.N. (Lo. W 
say 5 a6 eR Se OS 3 17-75 18. 9°. 45! Wh49/.64 J + +» (39%-08 | + + + | 6.60 144°23//80 29% 
Rr iN { 3 se eS 10.5 Correéts by Obfervn f 
ssw 7s 4 0123.1 co Recks Head of Ship] °° * [7900] ¢ + ¢ 354] “9 | 2 
SSW Stadt} 5.07... . | 4.70 || oe Nga ga |e aL 
Eb. NEN} OL] ¢.3 1.29 ‘orrected. ea [30408 |. «+ J 5708 14q 32 [8°27 
(IN : . ae lh Soha OL II hileleri mer ne By 
. , © Zenith Dif, 269 27! N @ Magnet. Ampl. 409 47’ WN 
eS ad 6 fie 2-29 Ves _@© Declination 18 5 N_ [O- True mpl, 26 pf Wn if 
Halt$ Lif. ‘i 33-99 | 21.67[24.97 [Late by Obfervation 4g 32 N = \Needle's Variation 14 20 : 
ad Rennes <tr pear 1-Potranmeeneree Ee seatana-o-Unecaer Sulear RUE CIRENUIET EC TTOME TTT) PPT) 
Sum 19.54 3.30] This Day, at Noon, Murtinico bore S. 56° 22/ We Dit. 3a29/ 


TS Yee iedantonanittian 
‘Total, Doubled ~~ Miles. 


carnels. 
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Nearnefs of SAILING to the WIND, and Refolving a TRAVERSE geometrically. 


te If a Ship plies to Windavard, and is clofe hauled, it is ufual to allow 1 Point, from the Wind, for Lee-Way 3 when 
be tics within 5 & Paints of the Wind, viz. on either Side that Point of the Compafs from vuchence the Wind bus; 
making a Courfe good 6 & Points from the Wind. But when there is no Uead Sea ta make her fall off from her Caurf, 
the neareft foe can lie to the Wind is reckoned about 5 Points, on either Side of it ; then making her Courfe gocd about 6 Points 
tom the Wind: (Currents, Hard Gales, and High Scas excepted) Otherwife, foe may fail lorge (as ‘tit called) with the 
Wind more or lefs abaft the Beam. 
: When the Wind blows directly aft, a Ship is then faid to go right before the Wind, «ns -to every experienced Seainan is 
eNOTUI. 

IN Imitation of the Common Form or Cuftorm of Keeping a Ship's Fournal, the Lg is here heaved but every 2 Hours ; 
though on Board moft of our Mex of War and Eajt India Ships, it is generally heaved every Hour, for afcertaining 
the Diffances run on the feveral Courfes as near as poflible. Ard therefore one Side cf a Page in your Journal Book, 
being ruled for every Hour, inftead of every two Hours, to contain one, inftead of 2 Days Reckoning in each 
Page, your Ship’s Place will be deduced more circumfantially, though perhaps sot mare exadly: Since its Place 
derived either from every Hour, or 2 Hours heaving the Log, muk be duly corrected by Obfervation. 

In thing to Windward, you may lay down your fevera/ Courfes and Dittances of the Traverfe on Paper, by Scale 
and Compaffes, and fo determine, by the fame Sca/e and Line of Chords, the whole Courfe and Diftance, as well 2s 
whefs Difference of Latitude and Departure, -from tke feveral Courfes ard Diltances given, as follows, 


RULES fer laying down and Refolving a SHIP’s TRAVERSE by the Line of CHORDS, with SCALE and 
COMPASSES. 


Cates.f Northing and Southing, Condition of Courfes. 4 between each 2 Courtes, 
Eafting and Wefling. 

“2 Meridians, 2 Parall Subtra@ \els trom greater Course. 
2 Meridians, 1 larallel | Add both Courses. 
1 Meridian. 2 Parailels. | Subtwaet the Sum of both Cour/es from 16 Points. 
1 Mhridian, 1 Paralll | ddd 8 Points, the leis Courle, and Supplement of 

ack N.and S. are called Meridians, and E and W. Be called Parallels, in the Courfes. 

Supplanent is what a Courfe wants of 8 Points or 180°. 

To know the AfLeridians, and Parallels, the Firff and Second, Second and Third, Third and Fourth, &c. Courfes, are 


compared together. 
nn 
EXAMPLE. 


For the Points or Angle, be- 
tween the Diftances oneach 
two fucceeding Courles, | 


x 
ee 
ae 

4 


Ne. Courfe Points fr. Merid |Points for plant|Dift. doubled] Thefe feveral Diftances being Iaid 
Compared] 1 (S. by BE. 3 E. 13 13 22',8 down. or planned, according to the 
1and2| 2 |S.B,28. 44 13 by Cafe 4 22,8 firtt 2 1 2 Point with the A/eridian, 
2 and 3] 3 |N.W.byW.gW Sz Te ee 45. read 41,4. and the Z of each fucceeding Difance 
3and 4} 4 )5.4 8. 4 Ge hal dy hed 21,2 with the former, asin the 2 lait Co. 
4 and sj} 5 le. aN. 7% 8. 2 9,6 lumns, you will find the whole Cour/ 
gs and 6] 6 [3.8.W. 345. 1 ¢ 6 1 10,0 and Ditt. and whofe Dif. of Lat. and 
6 and 7 7 |E. by N. ZN. | 6 i Rien as, wd 10,6 Departure as in the foregoing 
7 and 8{ 8 [W.N. W. 6 Ce 12,0 Page. 


An exact Geometrical Projection of the DREADNOUGHT'’s TRAVERSE, vith of May, 1760, according to the 
JSoregoing Ruves. 


Diflances Points A 
AB = 22.8 | Zz SAB $ f 


GH=10.6 | 2 KGH= 5 
Current, JEL = 12.0) 2 GHI= 3 } 
: Whence, JP = 66 = Departure W. 
PA= 39.1 = Dif. Lat S. 
AT = 39 6= Dilt. run, 
LSALT= 9° 35’ W.= the Courfe. 


N. BLAS isa North and South Line; wit j 


atTeps S at Bottom. ¥, to the Right ; 
W. to the Left. 
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Of the TRADE WINDS, and MONSOONS, 
en PO LE I A LT TT 


Piacss where the Winps are partly conflant. . . Times and Periops of blowing. . . . Directions of blowing. 


In open Seas where there is no Interruption from dates poking High-Lants, the Trade-Winds and Monfoons blow as 
underneath. 
Tropics to Lat. 30° N, and S. . .. dd the Year conflanth. .. . «+ « Eafterly Wind blows. 
Ye Wee bey for Tntetrupconts of Mountains and High Land on the oppofing Continents, would blow quite 
round the Globe. And without thefe Limits, which are narrow, this Wind changes inflantancoufly. 
2. From 30° t0 35° Late «© + © © © © 2 6 Allthe Year . . . . «  . Wefterly Wind blows, 
3. Near the Tropic of Cancer . + 2 « © » Allthe Year . . .« . . .N. Eaferly, 
4. Near the Tropic of Capricon . 2. 6 - Allthe Year . 2. 2... . S Eajfterly, 
g. Sun near the Tropic of Cancer « « + + + All Summer. . «Wind a Point or tavo more Southerly. 
6. Sun near the Tropic of Capricorn. « «© «© «~All Winter. . . «) «) Witd a Point or two more Northerly. 
«cy? The Sea generally follows the Direétion of thefe-Winds. In the Pacific Ocean, the Winds are very freth, 
“land regular, fo as to require little Attendance on the Ship’s Sails; and Storms and Tempefts are feldom here 


known. 
. On the Coaft of Peru, the Weft of Africa, “in 
fea een mee Pps dE Maia a mae All the Wee o> ¥ ax ~~ Somber ele ted Bho: 
dn the Atlantic and Aithiopic Ocean, Y ; 
Coaft of Africa to 28°. N. azdS. Lat, And Allthe Year . . . . . «© S. Eafterly Wind blows. 
On the Americ. Coaff fr.31°N. to 4°N. Lat. J 
Near the Coaft of Brafil, in America . . . . Allthe Year . . « «© + « Wind more Eafterly. than 
Near the Coaft of Africa, in fame Latitude, where, Allthe Year . . » « « © be Wind more Southerly, thi. 
(on the American Coat . 


8. On S.C Guinea, /r. Sierre de Leo we : 
enn IR dae a ee sa ve 3 Perpetual . 2 - + 6 0 « Wind Southerly and 8. Wefterty. 


Where are frequent Cadmus and Tornados. . 
g. Latitude 10° on Guinea Cogs. . « «© « Allthe Year 2. 1 1 1 6 Wop. 
10, Latitude2zo0r30° . . « . « « 3 . Allthe Year « . 2. 1 6 6) North We. 
11, Between 4. and10° N, Lat. a Trak of Sea, 
called the Rains . . . 100 or 150 Dae Perpetual . . . » « « Calms, attended with Thunder and 
Jr. Guinea-Coa# . « 2 2 2 es od [Lightning, and frequent Rains. 
Near theCaribbe-Iflands . . Hurricanes, in Auguf?. . Wind more Eafterly, fometimes E. or E. by S. but comuon'y a Poine ar 
Thefe Winds gradually decreafe their Strength, failing to the Wefavard, [two to Northeward. 
12. On the Brafil Coa/? FromApril «2 2 6 6 + +e South.Weft Wind blows, 
; 7 ee et oe From September . . . « + North-Eaft. 
To South of Brafil . . . . . « « Allthe Year . . . . . « « Windmore Wefterly, 
13. Ox the Weft Coaf? of Americ ee ew ww ww ww ww ww Kefterly. 
14. In the Indian Ocean . . «© « Partly general, as in the Ethiopic and Atlantic Sea, 
From Lat. 10° to 30° Lat.S. . . Partlyperiodical . . Allthe Year . . S. E. by E. Wind bfoaws, 
15. From zo to 10° Latitude S. As far as 
the Mo/ucco Iflands. MONSOON From June til/November . . South-Eaft Wind blows. 
A Degree more, near Fava, and a De- From December tiff May . . North Wf. 
gree lefs near Madaga/car. 
° . oy ar ‘ From Oftober ri// April . . Char Breexe Nerth.Ea/?. 
16, From 3° 8. Latitude Northwards s . « . 3B Anvil atOGover | | Sob Wof ow SS. Wal, at- 
a : (tended with Rains, and ftronger of the two. 
But thefe Winds are lefs conftant in the Gu/f of Bengalthan in the Judian Sea, 
17. Betaveen Madagafear and African Coaft, as far? From April to OGober . . S. S.M ef Wind bhavs, but more 
as the Equinofial . . . 1 kee r (Meferly nar tie Line. 
Refi of the Year. « 2. «) EKaferly. 
18. To the Ealt of Sumatra, the Coaft of Cambaia, and he November ri// May . . Noe Wind blows. 
China, as far as the Philippine lands andJapan § From May tillO&. or Nov. . . South Wind, varying a Point or 
. {two at Times. 
19. Beraween New Guinea and Sumatra, South of the Equinoétial, North Wind changes North-welterly, South to 
South-cafterly, varying fometimes 5 or 6 Points, * 
cy The Time of thefe Winds changing is a Moath or 6 Wecks later than their Times of blowing on the 
forementioned Coaits. 


20. Between the S. End of Madagatcar and the Shore From O@ober til! May ee South-Eaft Wind blews. 


From Ma se ew ew 6 NP Wind, 
21. Beyond St. Lawrence, (otherwile called Madaga/car ) into the Sea s 2. 2 we Sous Wind. 


Te REMARK, 
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Of the TRADE WINDS, and MONSOONS. 


REMARK. Thefe contrary Winds fhift not fuddenly. In fome Places they change to Calms; in others to 
variable Winds. : . 

THE End of the ¥cferly Monfoon on the Coaft of Coromandel, and the two aft Months of the Southerly Monfoon, in 
the Chinefe Sea, are generally sempefluous ; fo as to make the Navigation in thefe Seas very hazardous, at the dreaking 
up of thefe Monfoons ; for fo thefe Tempe/ts are called. 


ce Inthe temperate Zones, at allTimes of theYear, the variable Winds blaw from all Points of the Compafn And near 
the Sea-Coalts, the Winds blow avith different Forces and DireCions, by the Land differently refleRing Heat, and interrupt. 


ing the Courfe of thofe Wind:. 
THE Winds, that conflantl blow from, or nearly from, fome certain Point of the Compafs, are called Trade 
Hinds: and fuch are the W1zds Ships get into bound to the Weft Indies. 


If thefe Trade IF inds blowing, for a certain Time, in a conftant Direftion, or near it, shift their Direction, 
periodically, at a certain Time of the Year, andthen blow contrary, they are called Monfaons: and fuch are the Hind, 


Ships yct into bound to the Eaf? Indies. 


Exp-ritnced Navigators, bound to the W¢f Indies, even to the Coaft of America, are more follicitous to run into the 
Latitudes where thefe Trade Winds blow to favour their Paflage through thofe Scas, than to attempt a direder Crunk 
and be retarded in their Voyage by contrary or adveife Winds, as they may happen to blow. And by getting intc 
thefe Trade Winds, to command what Courle they pleafe, having the #ind always more or lefs abaft the Beam, they 
find it commodicus to run down their Latitude, before the Ship comes near the intended Por? or [and 3 and then they 
ftcer upon a Parallel (direQly E. or W.) by which they are fure to Ait sheir Port defigned. Whereas the [and 
of Barbadoes, as well as other Places lying in the open Ocean, have fometimes been mi/?, or overrun, by the Ixc0 
or tavo Markfmen, the hair fplitting and dire@ Navigators; who, being homeward bound, fometimes run their Ship 
onthe Rocas of Scilly, inttead of hitting the Lizard. 


! 
For failing into the Englith Channel, in homeward bound Voyages, fee Direétions by Captain Robert Brown, of the Nazy,; 
‘urther on, recited from our Hiftory of the Iflands of Scilly, for the Navigator's Purpofe. 


This 4re of conducting a Ship in the Trade Winds, by aremoter Courfe, to make the quicker Paflage, is known! 
to the experienced Seaman ; but is a Secret to the Land Navigator, (for whofe Sake we infert it) that never made al 
Voyage to prove the Ufe of his refued Theories, and put his tafallble Land-Rules in Practice. 


If Ships, bound to, or from, the Eu/? Indies, arrive at the Place of a Afon/oon too late for their Paflage, when thi 
Monfoon is fhifted the contrary Way of the Voyage, they are forced to return to the next convenient Port, and there 
wait, fome Months, for the Return of the contrary Moufoon, before they can purfac their Voyage. Whereas, if Ships 
rightly tine their coming to the Place of the favourable Moxfion, they haften their Paffage through thofe Seas, and 


accomplith their Voyages in the /borte/t Time. 
Of thefe different Sorts of Trade Winds, you may oblerve, that fome blow from E. to W. fome from S.toN. 
others from W. to E. — Some are conftant in ove Quarter all the Year ; fome blow one Half the Year ove Hay, and 


the other fix Months quite contrary. “Others blow fix Moriths one Way, and then fhifting only eight or ten Point-, 
continue there fix Months more, and then return again to their former Stations, as all thele /2ifting ‘Tyade-Winds do; 


and fo, as the Year comes about, they alternately fucoecd cach other, in their proper Seafons. 


There are other Sorts, called Sea Winds and Land Winds, differing much from any of the former, the one blowing 
by Day, the other by Night, conftantly and regularly fucceeding each other. 

Within the Torrid Zone alfo are viclent Storms, as fierce, if not fiercer than any are in other Parts of the World: 
And as to the Seafons of the Year, they are diftinguifhed in thefe Parts only by Her and Dry, (there never being Kroll 
or Snow) which «wet and dy Scafons do as fucceflively follow one another, as the inter and Summer do with us 0 
England, 


Here are alfo frong Currents, fometimes fetting one Way, fometimes another; which though it is difficult to 
defcribe, with defirable Accuracy, yet we have attempted to give a particular Account of thefe Matters, from our 


own Oblervations, and the Authority of others, further on. 


emanate AN TR I ep eS SSR 
VARIATION 


' 
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VARIATION of the COMPASS obferved at different Times and PLaces. : 
Sa aaeaa aE ana CE Da a a . 


[Variation Place’s Names Variation 


Places Nimes 


“djeentun Mle. 8 ees 1oW. {London «ww 3 10° W. N. B. As there is a contin 
divores le. we es 8 W. | Madagafear, W. Coat .  . 1g W. | ##a/ Variation of the Varia- 
Refs Bay . 6 6 6 6 0 157 W. | Madugafear, S. fr. Lat. 40° 25 W, j tion of the Compafs, the 
Ralite eg as wee to W, | Majorca Ifle ; p . | 16 W. | Magnetic Variations here ins 
Barbary, N.W. Coat . . 7 W. | Maldavia Ules é ‘ -| 10 W. ferted, are more for Cx- 
-— N.E. .Cuat . . 5 W. | Malacco . P ‘ . 2 E, | 7fofty than they are to be 
Bombay . . 5 + 2 «© 8 8 W. | New England Coak . Se ca, 10 W. depended on; being the fame 
Brafl Coatt, Lat. 18°S. 6 E. | Newfoundland Coat =. , | 21 W. | 28 in Mr. Emerfon's Naviga- 
——— Lat, 209 S. P 12 E, |New Guinea Coat . . . 6 E, { ton And therefore the Na- 
Brityh Channel. gras 8 15 W, | New Holland, S. and W. Coat 4 W. wigator fhould take the Mag. 
Canary Ifes . 2 2 2 0 7 W. | Nea Zealand . 5 , 9 E. aztic Variation every Day, or 
Cape Comerin » 6 6 «© + 5 W. }PortugalCoak .  , 5 9 W. | as often as he finds it conve- 
Frio. 6 6 6 ow 8 iz E. | ————— w.se . 6 W, | dient at Sea, for determining 
—— of Good Hope . « «© «| 16 W. | River Grand before eS! sy 14 E, | his true Courfe, and keeping 
Chil, Welt Coat . . . «| 8 BL |—— Plaiebefore . . . . | 1g EB. | a geod Reckoning. 
England, Weltward at Sea. . fo r2 W. {St Welna . : é ? 2 W. 
France, W. Coat 2... | ta Wi A Sardinia z - : F 13, W: 
— Weltward at Sea 160° . BW. [Sti . wwe 12 W. 
Germen Ocean. é B 14. W, {Straits of Gibraltar.  ., 6 W, 
Guinea, 8. Coatt é . F gs W. j|—— Magellan, E. Entrance 5 i 
Gulph of Bothnia .« «24 6 . 6 W, j—— W. Entrance 13 E. 
Hudfin’s Bay 5 6 4 we 30 W, {Terra Magellanica, E, Coat 19 E. 
moe Straits 6 ww 0 WD riftan de Cunha Ie. Fi ° 
FavaCoat §., . 4. . 2 W, {Van Dicmens, Land . . 1 E. 
Indian Sea oe 14 W. (Virzinia . Sie 5 W. 


a See Variation Table by Mr, I. Mountain, F.R.S. in Phelofophical Tranfations. 


REMARKS on the Vulgar ERROR in Bocks of Navigation, of fuppofing MERIDIONAL DISTANCE and DEPARTURE 0 be alike, 
and of a FIXED QUANTITY. 


pce IN keeping a Ship's Fournal, according to Atkinfon’s Epitomy, or Art of Navigation, the whcle Departure or Difference of Eafting or 
Wi fiing is all aiony, in the daily Reckonings, reduced into Degrees and Minutes, by dividing the Departure of each daily Reckoning by 60. 
sind thefe Degrees of Departure are very crronecufly called by Mr. eitkinfon, the Meridional Diftance ; being of another Nature to what 
Departure is, 

Mr. Martin, in his Spheroidal Navigation, falls into the fame Errer, by making Departure from the firft Meridian to be the Aferidicnal Dif- 
tance from that Meridian. 

And Mr. Adountain,s FL RS, has fettled his Longitndes of Places in the 1 e/t- Indies (See p. 242, Seaman's Comp afs rotifird, 1759+) by the 
Meridicnal Difiarce from Barbadoes to the Lizard, according to the Feurnals of experienced Mariners; which Journals, however, of Departure, 
for Meridional Dittance, in long Voyages, can produce no Certainty : Since there may be as many diffiren:t Departures, betqvixt any tavo remote 
Places, as there are different Courtes ficered betwixt them. And thefe Departures qvill differ more cr lefsy according as the different Cainfs in Sailing 
betcuint the tavo Places, be nearer to the Meridian, cr to an. or W, Parallel, 

1, For, in Sailing towards the Pely if'a Ship direéts her Courfe N. or $. till the arrives in the Parallel of Latitude of the Pert dyigned, and 
then purfues an E. or W. Courte, till the arrives at her Port, the Departure by thefe Courfes will be the /ea/? peffitle. 

2. And if the diets her Courfe E. or We in the Parallel of Latitude of the Place departed from, till the arrives in the Difference of Longi- 
tude of the Port defigned, and then purfues aN. or S. Courfe, the will make the grate Departure pomble. - 

4+ On the contrary, if a Ship fails diredtly S. or N. (according as the Place failed from is N. or S. Latitude) towards the Fgarno@iel on this 
can ad arrives in the Parallel of Latitude of the Port defigned, and then purfuecs an E. or W. Courfe, the will make the great! Dipar- 
eer able, 

: 4 Bur, if the fails E. or Ww. in the Parallel of Latitude of the Place departed from, towards the Equincétial, on this Side of it, UN the are 
voiible the Difftrence of Longitude of the Place defigned, and then purfues aS. or N. Courfe, the will make the fap Difercce of Deoureure 
e Se ee eis hetwixt one Latitude N. and the other S$, acrofs the Equinoétial, a Courte dire€tly on the Meridian betwixt the two 
eas Le and then an E, or W. Courto, the Diiference of Longitude, will make the Departure the Awfy provided the Latitude failed from 

6. Bue if the Latitude failed from is the freater, then a W. or E. Com fe, the Dit, of Longitude, and a Courle on the Meridiat to the Place 
deligned will pive the Departure the tah, , 

, I And failing fom one Latitude to the Equinodtial, then the Dif, of Longitude on the Equinogtial, and then on the Meridian to the other 

gir » (0n 4 diffrent Caurfes} will make the Departure always the greate? poffible. 

hatarwe thing See eal ree fe (it practicable) betwixt any two Places on the Globe, will make the func Departs, ora Middle Departure, 
chien ee of _ ac aoe an failings backward or forward by 2 or 3 different Courfes. So that, from hence, itis clear, hat 
Sek y A - “ many diferent Departures as they make different Courles betwixt thefe 2 or 3 Courfes, that make the preatef and haf Dew 
Pe ne pee Dig arture between two Places hein fhewn as above, the Meridian or Meridional D.Parve between two Places will 
: eas ma Meridians, atthe Place failed to, ona direet E. and W. Parallel, Which Aferadiona/ Diftance is always equal to 

ve af fr RE ou Hh my towards. the Pole, Dnt to the preatef Departure in failing from the Pole, towards the Equinodtial. Sve Remnard 
pe 276 ; t Wok. See alfe pores OS ard by ef AT. Emerfon's Navigation, tor the Diflinetian of Muridional Diflence and Departures 

Stdiond pat Phe Bae al the Meridional Ditances, made in Sailing, will be equal tothe Sum ofall the Departures, tn which Senfe only 
ie te ne Aa and Departure are fynonimoutn, or import the fame, which Departure or Meridional Diftance, is, however, proved to be 

y rent in long Voyages 3 Beeanfe the fame Courfesand Diltances, all the Way, are never purfaed 
ane eee eee is . . 
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A TABLE hhewing the Miles or Minutes of the 
Equator, that make a Degree of Longitude in any 
Latitude, 


Minutes.|Deg? ofjMinutes. /Deg* of Minutes. 


| Lae. 


29.09 
28.17 
27.24 
26.30 
25.36 
24.44 
2345 
2.2.48 
21.50 
20.52 
19-54 
13.55 
17-54 
16.53 
15.52 


O SNA Pw nN = 


DIVISION of the OCEAN. 


Eastrern, or Oriental Ocean ; Western, or Occidental ; 
Norvuern, or Septentrional; SouUTHERN, or Meridianal Occan, 

Other Scas take their Names fiom the Continents or Coune 
tries they wath ; or from the Nature of thofe Seas. 

As Chincfe Sea, from adjacent Country of China. 

Indian Sta, wathing the Indian Shore. 

Perfian Sea, wathing the Perfian Shore. 

Arabian Seca, wafhing the Arabian Shore. 

#itbiopian Sea, wathing the rbiopic Shore. 

Atlantic Sea, from stthas, a huge Mountain in Africa, again 
which lies Mfardel Nort, lying to the N. of America. 

Mar del Zur, ying to the S. of America, or Pacific Ocean, 
from ites Calmnefs. . 

Occanus Hyfpanicus, oF Spanifh Sea, wathing the Coaft of 
Spain ; called alfo Bay of Bifeay, by the Englif. 

Englifo Channel, between England and France. 

Trifh Sea, or Ste George's Channel, between England and Ireland, 

German ox Britifh Ocean, between England and Holland, 

Caledonian Seay Northward of Scotland, 

Hyperborean, or Frozen Sea, beyond the North Cape. 

Yartarian Sea, or Scythian Ocean, far Eaftward, &c, 

Baltic Sea, between’ Denmark, Sweden, and Germany, whofe 
Entrance is called the Sound, 

Mediterranean, or Straits; called Levant by the Spaniards. 

The Entrance is called Straits of Gibraltar. 

Pontus Euxjnus, ov Black Sea, joining to Palus Meotiz, or 
Mar del Zabechr. 
Cafpian, or Hireanian Sea. 
Arabian Gulph, or Red Sea. 
Perfian Gulph, ox Gulpb de Elcatif. 


Divifion of the Earth and Ocean. 


DIVISION of the EARTH. 


Four Continents, Eurorxg, Asta, AFRICA, AMERICA, 


Evrore Bounded. 
To the North, by the Northern Ocean, or frozen Sea ; on th 
r Yr eS 
by the Mediterranean Sea lying betwixt it and Africa; onthe Eat paige 
River Zanais ; on the Wett by the efere, or —dtlantic Oceans 
Divided into Chief Regions. 

Poland, Mufcovia, Sweden, Norway, Denmark, Germany, France, Spai; 

liolland, Flanders, Portugal, Italy, Hungary, Sclavoria, Cah, Dahteria 


Romunia, little Tartary. 
Chief MMands. 


Great-Britaing Ireland, Sardinia, Sicily, Corfica, Candia, Negropont, Cyprus. 

etal areata bier ihs SARE RD ENO Wee ae ON Taek NN 
Assa Bounded. 

On the North by the Northern and Tartarian Sea ; on the South by the 
Adriatic Gulph, or Red Sea 3 on the Eaft by the Indian: Quan 3 and on the 
Weft by the River Zanais. 

Divided into Chief Provinces. 

Turkey in Afia, Arabia, Tartary, Perfia, Natolia, Mefopotamia, Affyri 
Chaldca, Syria, Armenia, Paleftine, Georgia, Media, re i sis 
Chief Iflands, 

Japan, Sumatra, Bornco, in the Oricntal Ocean 5. Rhodes, in the -BGd:- 
terranean Sea; Metelino, Scio, Samos, &c. in the alrebipelago, ‘and OE hibed 
in the Zaf-Indies. x 


Arrica Bounded. 
On the North by the Mediterrancan ; on the Eaft by the Red Sea ; on 
the South by the ¢tbiopic or Southern Ocean ; and on the Weft by the t- 


Jantic Ocean. 
Divided into Chief Provinces. 


Egypt, Barbara, Monenatapa, Defarts of Zara, Negroland, Biledul- 
gerid, Nubia, Guinea, Ethiopia, ox byffinia.. 
Chief IMands., 


Cape De Verd Mes, Iles of Azares, Madcira Wands, 


The Canary Iles, 
Maka, in Adediterranear, 


St. Thomas,  Madagafenr, ox St. Lawrence, 
St. Helena. 


a I 
Amexica Bounded. 

On the North by the Northern Ocean ; on the Eaft by the Atlantic Ocear ; 

on the South by the Magellanic Sea ; and on the Weft. by the South Sea, 


or Mar del Zur. 
Divided into North America. 


Chief Provinces. 

New Spainy Florida, Carolina, Virginia, Maryland, Penfilvania, New 
Serfey, New York, New England, New France, Greenland, whether Con- 
tinent or Mand yet unknown. 

The Chief Mande of North America. 

Iceland, Californias. Newfoundland, Bermudas. 

Into South America. 
Chief Provinces, 

Magellan, Brazil, Chili, the Amaxonsy Guiana, Peru, Panama, Cartha- 
gena, Peraguay, ot Rio dela Plata. 

Chief Mlands of South America, 

Terra del feee Hips Cuba, ‘fanaica, Porto Rico, Babama, Ber 
mudas, Rarbadoes, and the Rett of the Caribhee Vlands, Molugue, or Mo- 
Jucca Mande, Pigs the Greater, ‘fava the Lefsy and other numerous 
Mande in the Eaf Indies. 


QP From the Divifion\ of America as above, it appears that great Part of 
South America Jie le North Latitudes. : e # 


Sea Gordon's geographical Grammar, for further Satipfattion. 
AFFECTIONS 
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AFFECTIONS of Spherical TRIANGLES in general, 


2. EVERY great Circle divides the Globe into tavo equal Hemifpheres, 
2. Any two great Circles cutting each other, make the oppofite Angles equal. 


OF ANGLES. 
In ANY Spherical TRIANGLE, 


t. The external Angle is lefs than the Sum of the interior oppo/fite Aagles. 
2. The Sum of any two Angles is greater than the Supplement of the 3d Angle. 
3. The greatef?? Angle is eppofite to the greateft Side, and the leaft Angle to the leaft Side, and the contrary. 
4. Equal Angles are oppofite to equal Sides, and the contrary... 
gs. There may be 3 right, or 3 obtufe Angles. 
6. If each of the 3 Angles be acute, each Side will be left than a Quadrant. 
7. If there ave 2 obtule Angles, there muft be one Side greater than go*. 
8. The 3. Angles being equal, the three Sides aill be equal (the Triangle being equilateral) and the contrary. 
9. shave be one acute Augle, one Side will be lefs than a Quadrant. 
10. If two Anglesbe greater than 2 right Angles, the Sum of their oppojite Sides will bé greater than 180° ; and therefore, 
one of them is, at leat, greater than go°.. 
it. If the Angles at the Bafe be of like Affe&tion, (both greater or Lefs than go°) the Perpendicular falling, from the 
vertical Angle, ow the Bafe, will fall within the Triangle: but if of different AffeQion will fall without. 
12, Uf tavo Angles be obtufe, and one Angle acute, the Sides wilt be of like Affection with their oppofite Angles. . 


13. When 2 2 are, of ae i Affedtion, and the Side included be sins than 90°, the 3d Z is pies 


st eka 


diff. ¢ 
; 14. Tauo unequal £5 pene than 90°, t42 Side oppofite to. the ae Angie, wil be “ee ee then 9°. 
15. Tauo equal Ls being Sacer than go°, their oppofite Sides will be. ict og than gee... 


16. TheSum of any two 3 sant is iigte than the. Difference between the 3d 3 see and 180° . 


17. The Sum of the 3 a is left than one band more than 180°. 
18, The Sum of any trv0 Angles —~ 3d Angle (or any Angle and the Difference of the other 2 Angles) is sefi than goo, 


OF SIDE 8. 
In AN Y- Spherical FREANGLE,; 


19. ONE Side being greater than go°, that Triangle has one obtufe Angle. 
20. Lf each of the 3 Sides be greater than a Quadrant, cach of the 3 Angles will be obtufe. 
21. 4 ies Sum ‘a any Sr — ts greater than.the 3d Side. ~~ 
22. Lhe more Degrees there be in each Side the Ml the Si 3 i Ps 
diving the ner from a right-lined Piven more will the Sum of the Angles exceed 180° 5 the Spherical Triangle shen 
23. One of the equal Sides of an Uofceles Triangle bei yi 
roll le eal Aid f Sif Hoe ye Ble. being equal to, lefs, or. greater than, 90°, the Angle at the Bafe . 
} 24. ther Side of an ofceles Triangle is of like Affection with its adjacent or oppofite Angle. 
2 My phe ee les than a Quadrant, shere will be an acute Angle os that T; fit i zi 
: . i. 2 on are of like Affection, and the included Angle be acute, the third Side will be ‘efi than a Quadrant, 
Quadrant. 2 sides are of different Affeftion, and the included Angle be abtufe, the third Side. will be greater than a 
| 28. When the Sum o Stde fer y 7 ‘ 
Taye esl Ih 2 A era. me bint lefs, or greater than, a Semicircle, the Sum of their oppofite Angles will be 
(Pg, 29° 7 fen the Sum of any tovo Sides is equal to, lefs, or A Ta 7 I 
WN sia Ub ’ » or preater than, a Semicircle, the internal Angle, included by thofe 
ir sae @ equal so, lefs, or greater shan, rhe external oppofite Angle, incladed by one of thofe Sides, and the third, Sige 


4 Sf Side . 
Hs: Re Lf two Sides be Nels, and. one greater than 90°, she Angles will be of like AffeCtion, with sthrir oppofite 


1. If tave Sid Sue ¢ ; ; ; 
3. ides are of diff, ¢ AGeion, and the L. included be 5 chute the 3€ Side vill be § ai erg thar 90. 


AFFECTIONS 
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AFFECTIONS of Right-angled Spherical TRIANGLES, 
In a RIGHT-ANGLED Spherical TRIANGLE. 
1. EACH oblique Angle and its oppofite Leg is of like Attection. 
z. Uf one Leg bea Quadrant, the Hypothenufe willbe a Quadrant, 
3- both oblique 2s, or both Legs are of se ¢ Affection, the Hytothenufe is lefs than 90°, andthe contrary, 


more 
. § lef 
4. Uf the Hypothenufe is preci 


a 


$ than 90°, then either Leg is 3 tees the adjacent L, and the contrary. 


5 If the Uyp. and one Leg are of 3 uhe b Apeation, the other Side and op. £ are 3 Ot 
6. The Sum of the 2 oblique Jugles is greater than one, and lefi than 3 right Angles. 
REMARK. The doubtful Cafes feldom arife in aftronomical Computations, wherein ave commonly ufed right-angled 
Triangles, whofe Arcs are lefs thango®: For when there are greater Arcs occur, it is ufwal for the Computer to taki 
their Supplements, and work by the contrary Triangle. 

Quicquid in Aftronomicis, Geographicis, vel Nauticis, efficiendum, Trigonometrice attribuendum eft. 

Emerfon’s Navigation. 
TO fail nearly by the ARCH of a GREAT CIRCLE, whena giver COURSE can be purfiert. 

STEER, from the Place of your Departure to the Port you are bound for, all the Way, by the Angle of Pe 
from your laft Place arrived in, each Day, at Noon; by computing the Difference of Latitude and Longitude for eae) 
Day’s Reckoning at Noon, and thence compute each fucceflive Angle of Potition; dy which you are ta jleex sin, 
Day to Day. 


é than 90°, and the contrary, 


To determine the Angle of Pofition from one given Place to anather, 
RULE. Find the Ditance of each of two Placesfrom the fame Pole. Then (by Cave 7th oblique Spherical Tis 


gonometry) Say, 
By PROPORTION. 
1. As Cof. Sum : to Cof. $ Diff. of the Diftance from the fame Pole, :: Jo Cutan. 3 Diff. Long. betaveen the tw Plac:, 
: toTan, of an ArchD ee than go° S73 Sum Polar Diff. aera) than £3e°. geo® 
2. As Sine } Sum : to Sine Diff. of theDifiances from the fame Pole, :: fo the Cotan, 3 Dif. Longitude betaveen the te 
Places, : toTang. Arch E /e/s taan 90°. 


now, pt Eb the Z of Pofition at the Place of ae Latitude yh eae é the fame Pole. 


Some PROPERTIES of Sines, Tangents, &c. 


IF y= Rad, ¢== Tan. o == Cofec. , Or, If ros Log. Rad. == ty tom Log. Tan. ) fam Log. See. : 
soz Sine tT =Cotan. wv = ver, Sine of any $a Log. Sine of an Are. 
¢=Cof, fo: Scant Voverf, S. Sup. Arc, c = Log. Cof, F == Log. Cor. § o meLeog. Chey 


ims = Cover, S, 
Then, s=ee-Pt—rmtpr—fsecetr—tear—s, 
Coe seer et are foes tt erty res, 
tessprmemert. 
Toetbr—sser sn 


Then, 1. sex “V1 — Ge meg ete sos nee oe += tev Vu 
So VTte7 + o 


Qe Cepia Vy ae Ve see str ete re ee re 
t J o Vopr i in ot eel SE eel ell ES ie lt onl 0 eT 
’ s 1 1 nn fi A { fo? 
Ce See So Jf the natural Sines of tro different Arcs be denoted by § and 8 a 
¢ V mss T Vote] T co their natural Cofines hy C andc, Radius being Unity. 
—— oe cicm 
40% Voro—y sho oe = . Sine of their Sum == Se 4-sC 
t é t s VYi—c Sincof their Dif. <= Sc—sC [Make Sms, 
; ; o 7 3 - Cofine of their Sum == Co—~ Ss and C=. 
ge fot VP ee es ee =——=-—. Coline of their Dif. == Ce 4 Ss 
€ s 5 Vis Inv V1 Hence, the Sine of taviee an Arc, or of 2 equal Arcs c=2CSe 
xt ; f : : 1 r And Cofine of a double Are se C2 Dif. 5 
6c Ve ee SS Alfo, if Sand C == Sine and Cofine of } Sum of 2 Aves, 
s ‘ € ce Vi—oe Vif— 1 And s, ¢ = Sineand Cofine of J their Dillerence, 


Then, Se 4-Cs ez Sine greater, Se — Cs = Sine lef, 
And Ce -— Ss == Cofine greater, Cos Ss xe Cofine lef 
Again, Wf T and ¢ denote the ‘Tangents of two diff, Arcs, Rad. =F 


: 1 TH T—r in 

70s a~Ver kere im Ves I 7 Then, aos Tan, Sum; and — == Tan. Dif, Bat 

v7 rr 1—r] I-Fei ; 

eres, : for Tangent, Secane, Cofine, and Cotangent ofan Are above go° take fer 

BL Veet veer Yi sce eee a ef an Are ts much below goo, writing a aerate Signs Gs 

, Vibe as Sum of Tangent of 2 Zs + to their Digs ss fo Sine of thes 

see 1 tHe of thofe £5 + to Stns of their Difference, 

wee sek ait ae ee, nee 
f J os For infinite other Properties, and Proportions of Arches 9" 


Oo Versi sbce ce [fm tte Com Te ee tt ee fess, Tangente, &e. confult Mr. Emerfon's Trigonometry, 
pret Liab lca NG IE Sim 
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ANSWERS to all the CASES of RIGHT-ANGLED Spherical TRIANGLES. 


RIGHT-ANGLED {pherical TRIANGLE, 
ae : OR, changing the SIDES 


If H reprefent the Hypothenufe, or . 

a atte to pig Right - Angle, of a Right-angled Spherical T R I- _o 

B, and P, the other Sides, Bale and ANGLE, 7 ANGLES, and oi Pp 
the ANGLES ¢e SIDES, as in the 


Perpendicular, o» LEGS; b and 
p their oppofite Angles; then any two 
of thefe 5 Terms being given the 
Reft are found by th ANSWERS 
to the CASES in the following 
TABLE. 


annexed : Figure, the Cafcs and 
their ANSWERS, are as in the 
Sollowing TABLE. 


6 


N. B. In the PROPORTIONS, 


rreprefents Radius; s Sines s" Cofines; ¢ Tangent; “} tS But here, inftead of H, you muft take its Swp- 


plement. And, for like, put unlike, and the contrary, where 


| —, bf . 
Cotangent 5 +, ee than go°; becaufe rcs and their A Side or Angle is determined from the Sjecies of H; or 


Supplements have the fame Sixes, 


Cofines, Tangents, | where H, in Species, isto be found. 


Cotangents. 
; ANSWER, ANSWER, 
Cafe: Reqdf——-—_-____ a= & in Symbols, Given. } Required, J-——~-—-_-—-—-—-—-—-____.. > in TMrds. 
wens By PROPORTION, By PROPORTION, if 
VR) Bl rt sip eH: eB op, IfH ae i fe Uypoth (Leg adjacert JRad, + Cof.yiven Z :: Tan. Hyp. : Tan. Leg adj. 
2 PfrisHespisP, lke p. * and Leg cppy'te. fRad, : Sine Hyp. i: Sine given Z. + Sine op. Leg. 
3/0) 6 fr ssi np: 1b a, WH diet pe OcLer £. Rad. : Cof, Hyp. :: Tan, given 7, : Cot.otherZ. 
4 (HB) p fr: na a. Bi pp, WN Sih i B. Hypo'h | Adjacent Z.PRad. : Cot. Hyp. t: Tan. given Leg. : Cof. Z adi. 
5 6}sHiri Bi sd, de B bie hee Oppofite Z. |Sine Hyp. : Rad. :: Sine giv. Leg : Sine opp, 2. 
6 fl. Po] ABiri gH t sup cp, ie Rua i B. Orker Leg. |Cof.Leggiv. : Cof, Hyp. :: Rad. : Col. otherLeg, 
7[Cr) A] pir ea Binl om, FR et p Leg and|lypatkenufe, Fol, giv. Z + Rad, 1: Tan, adj, Leg : Tan. Hyp. 
8 2 fr:s.pir Bs stb, Ge B, ae Z oppofite. JRad, : Sine adj. Zt: Cof, adj. Leg: Cof.on. 7. 
g fil. PlrisBiuap sad, Lhe pe IGE" Leg eppofite. (Rad. Sine giv. Leg : Tan.ad}.Z : Tan.op.beg 
ces et ». 
j an — 
i 
ro cee Ao s$: rc Br. Se beth true, Leg and|Hypothenufe, {Sine opp. Z + Rad. :: Sine giv. Leg : Sine Byp. 
Mm | | Pere eB td: P Ze both trues. Z cp [Otocr Leg. [Rad. + ‘Pan. giv.Leg :: Cot op. Z + Sineothe: Leg, 
12 | IV | Pps Baris: sb: sp op both true. pyite, [2 adjacent. |Cof, giv. Leg: Rad, :: Cof. op. Z : Sine Zatti. 
af oa PRA SE eee eae awn . 
33 VP) Afr Bo oP tH > If B see i P, Legs. |Hypothenu/e. [Rad : Cof, one Leg:: Cof, other Leg : Cof. Hyp. 
Vy PpsBrriakP sep, ik PY £ pp. Leg.|Sine one Leg : Rad. :: Tan, other Leg : Tan. op. 
-+ {Vel 6 Parcs Bs 2b, tke Be ae eee Bele ed Gas sag a - oe 
eS es Leg. 
ye ee ‘ ae a 2 bike : ory 
Wh] Ap ab tape at rs oH —, It 6} todike i fe 4s. Hbypothenufe.|Tan, one Z : Cot. other Z 1: Rad. + Con Hyp, 
16 Bopspirs: sibs st By, liked, i One Le Sine o: : Rad. :: Cofvothe : Cofvop. Leg 
oe ba Pp nbsrts pa, like ps Cider Lee: ae : es ‘ : : ve . oe oo 


UNIVERSAL PROPOSITION. Jn any right-angled fpherical Trang, an er hin ni > i * reelore, pe ; 
to the Langeuts of the Uxivemes conjundy ache en rh i Bk eek Eee Sf the middle Part and Radius are reciprecally proportional 
Viz. Rad. x Sine middle Part = tree Tangents of Extremes conjunet, One of the 5 Parts of a right-angled Triangle (omitting 
Rectangle Cofines of Lxtremes disjunéts Radius) being reckoned middle Parts and the eco contiguous 
‘ ween’ ‘ ; or remote Parts, Lweremies conjuné?, and disjunct. 
OG The Hypothenule, and two adjacent Angles, are confidered, inthe aboae Proportions, as Complements of their real ch che 
‘toe Up 2) Leg Like RATIOS in the fame 


Middle Part | Cofin: Sine RECTANGLE, 

Eatrsconjunt]]” Corangent | Tangara  Rilius + Sine 3 Cofine 

Ean dliganel| Si Secant 3 ee t Ratius 
Ntrdisjund) Sine Cofine Gifants Radius + Cctangent. 


EXAMPLE ¥ Uf Band yp are Riven to find P Mere (among the Par co NS aapigy 
Tang. P, Extreme sane? e that isa. 7. a ong ; ae 5 Parts, 3B, fy FH, 4, P) Sine B is middie Part, and Cotang. f> and 
r ‘foe re et Re Mee ae Xr tp KP. Hence, piri sBraP3 On rs Mpa Des ap. Thatis, (Putting 

EXAMPLE W, If P ay it Ak fe 
nb Xx ahP; Wienges pace ried p? Here ap is Middle Part, and s.d and ¥.P Extremes disjun@. TLerefora, ap X rms 
Wy Ina vight-ang led {pberical Triangle, if the Leys Cand therefore eb ea Then the §— 2 than go? 

Ay 19 (and therefore the i an go 
gle, of 89 (aud therefore the Zs) niles Uporerar eta atsct 


ANSWERS 


Verte 
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ANSWERS to all the CASES of OBLIQUE Spierical TRIANGLES. 


. Fig. 1. Fig. 2. Fig. 3. Fig. 4. 
IN any obfque angled /pherical iC 
TRIANGLE, ABC. whofe . : A BA J 
Sides, . B 
BC=A =a 
Siem and op. Zs< =6 a 98 G re) 
A=CJ =e : eee as = Radi 
Any 3 of which 6 Terms being gi- 9°; A WM A co iv Fone pay ta ae 
ven, the Ref are found as below. D Cotangent. . Bet 
<alf 2? — Sle d=ZBCD; e=Z ACD. 
> greater § than, + ft than goo. D=BD; E=AD. 
ANSWER. ANSWER. 
Cafes. |Given, |Sought,|——-———_-——--——__-— t in Symbols. [GIVEN. |SOUGHT, |—————-—-——____— { in Words. 
By PROPORTION. By PROPORTION 


x 14, B,4) a 


a a es fe fn _ rr pe 
Bi s.d%: s.A: sat. both truc, or ambiguous.) 2 Legs |Orber op. Z.| Sine rLeg: S.itsop. Z : th, Leg: S.opeZ. 


rs shAs tb: shag The i A, if es L oppnfite Included Z. Rad. : Cof. Leg adj. to Zs: Tan. Z given: 


2 eae ¢ unlike one of thenz. Cot, vert. Z included by adj. Leg and Perp. 
r _ : like Jb Tan. op. Leg : Tan, adj, Leg :: Cof. adj, vert, 
teB Ass sdishe da, if bG + 2, + Cof. oth. ver. Z incl, hy oth. Leg. &Perp, 


Then, Z. required == Sum Dif. vert. 7 


Thence =dirhe, both true. 


. 2. : dike F b— Rad. : Cof. Z given :: Zan. adj. Leg. : Ter, 
g fe-e] Co frevdinaseD UN. 2 A, if [sore wee | Bate, EG. Sonor Bale 
: i : hike ~~ om Cof, adj. Leg : Cof. other Leg :: Cef. adj, Seg. 
At Bir s.DishE ig B, if a + ment : Cof, other Segment, f : 
Then C == D = E, both true, Then Bafe req¢, == Sum or Dif. of Segments, 
But, if B==A, or ==21800—A, or be betw. A & 
1800 — A, then a /ike A only. And 
like a . 
If A Sethe 6, then ese d te only; 
X. AndC=D = E only. 
a ES CR ff Rene | er A TY 
4 |24 AP Bo jsxa:s.Ai: 5.5: s.B op, both true. Bae ash Other Leg. [Sineop. 7 : S. Leggiven:: S. oth. Z : S.op.Side, 
. : tike . —_ afe ant Radius : Cof. 2 adj. to Leg :: Tan. Leg: 
$ [*°° C opie nas *-D snlike i é fit A ty reg ee. Bafe. S Tan. adjacent Segment of Bafe. 
heey . ee fite one o, an.op. Z, to Leg ; Tan. adj. 2 #1 Sine adj, 
tastb:5sDi5B—, Bods true. thun. Segment : Sine other Scgment. 
Then C=D-EE, if a ee i ba Then, Bafe reqd =: Sum or Dif, Segments. 
. meer tA Whe : - . Rad. : Cof, Leg given :: Tan. adj. Z : Cot, 
6 [ec € priweAneds td alike i by if A tt sees | Third 2. adjacent vertical 4 by Leg and Perp. 


Cof. adj. 2 + Cof. Z op. to Leg :: Sine adj. 
vert, Z = Sine other vertical 7. 


Then, veqd £ == Sum or Dif. vert. £3. 


sobs eat sid t see Ry both true. 


unltke 
But, if A = B, or 180° — B, or is between 
Band 1809 -—-B, then B uwaliteb; and 
Eke are impoffible, 


Then, conde ifa _ fo 


Sine 2 Dif. op. 2: Sine 1 theirSum :t Tan. 


ae eect 
—4:5.4 TA—~B: tC. Sides. ird Side. Bonet 
A.B] C fs. a—b: shabbir: tT A~B: 43C a ered Third Side ‘ Dit, wees : Tan, 2 rbird Side. ; 
Fic PRUE ie may oA . ine J Dif, Legs : Sine their Sum :: Tan. / 
ab, ¢ fe PAKS LAPBi: hb amber tc. f2opp 246 Third 2. Dit, op. 281 Cot, {bird oe 
i. 
— dy bike a . Rad. : Cof, included 4 3: Tan. Side op. req" 
¢ stbes : Side : ° 38 . ps. req 
7 [A, C4 se yeiet oe ae 1D alike t A j if Ay re es Oiber 2 £2 Tan, adjacent Segm, Bafe, ; 
Es= C Dif. D. co ded 2 The other Seg. Bafe == Dif, Bafe and adj, Seg. 
ir A A ae 7 Size latter Segm. : Sine former found Segm, 
mE: SDs bt ha inig, bs, ifD i S ¥. ‘Fan, included + “Tan fought 2 
. A mer eertit e " . |Sine 2 Sum Sides: Sine £ their Dif. :: Cote; 
Oe Ae ee ASC Reh ks En OF inch. Z: Tan, remote Segment Bafe. re 
i 5 G Pp: iy [Co | Sum Sides : Cof. Ltheir Dif. + Cot. pinch 
, , tA LASCre te: = : f 2 
AEs AER Shed ASG the Soe ~. Again Zz: Tan, adjacent Segment of ae 
< “ aaa eam (ee Then, other £ at Bale == Sum] Bafe's 
WA- ct > 1809. Then, a==D-FE, eae : Z at Vertex == Dif, § Segments. 
And Y= D— E, a ae wie 
like , _ ht . Rad. r€qf. included Z 1: Tan, of cither sive: 
tobe 2 ch 
is CO er Ta oe rene [Third Sides Ret eee et Coen at Rate 
E= C Dif. D. Whence other Sey. ws-Rif. Bate and Lee 
like . _ Cof. adj. Seg. + Cof, remare~Seg. of Bales +! 
ADs: st. B spat Atal 
iI. Di AE na A sD PE, if of +! Cof, adj. Side : Cot. remote Sides 
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A 

ANSWER. ANSWER, 
ween & In Symbclee GIVEN. [SOUGHT, | ————-——--—— ——— © In Wirds. 
By PROPORTION, 


Given, |Sought, 
By PROPORTION, 


——= mA AT a maa : Rad, : Cof, included Side 1: Tan, adj. Z, at 
9 We Al a frst Arsedbs td vir, be, ipa = ita ie Third 2. Bife : Cot, adj. vert. 2 
Poe "Side - Whence the remote vert. 4 isknowa == Dif. 
eon Dif. d, Then alee whole vert. Z and adj. vertical 7. 
Tike . Sine adj, : Sine remote vert. Zt: Cof adj. Zz 
sad ss.ctt sb 3 $ shay : nlike be, if d is ee at Bate : Cof, required 2. y 
lite ' esis ‘ Rad. : Cof, included Side 3: Tan, adj. Z ath 
10 Jae. Bo frist As nd: thd oy be, ifA } eee Sides. Po’ p ie Cot. adj. vertical Z. 
. Flence remote vertical 4 == Diiference whole 
lemme Dif. d and adjaceat vertical 2. 
Khe Cof remote 2: Cof adj. vert. Zt: Tan, adj. 
ses sidi: nA: 0B unlike i if 3 {= vert, Z.: ‘Van. Side required, 
Sine Sum Zs: Sine £ “Diff. :: Tan, 1 adj. 
Or, Jn $ bre tad tome PA: LE Or, it ‘Tan. icmote Segment. : 
Sean paar Pe Cort Sum : Cof. 4 Dif. zs os: Tan. Badj. 
And, [2 b-peral fb—e tt te EAS AD if Sige + ‘Tan. adj. Se pment at Bafe. 
a, Then required Sides == Sum and Diflerence 
2 quire 
b-Fe > 1809, of Segments at Bat, 
IV. Then, BS D+E; C=D—E. 
——-| Samah pra, —— Fan, 4 7 an Pa Sum. Lers t: » Dit. 
ax JA,B,C 6b PedCre APB rn bTA—~—B: tude ree ie 
nap Dif, Paperd. trom Middle of the Bate. Bale. an Li ees Sen oT 
Now, if Perp, within, Now, if Perpendicular falls within, 
Ba + wD == BD Q ercatr R L 3 } add L Dj SF greater J 
Am—mD == DA § hes Segm, Bat fabt Dite tor lefs 5 Seen 
Or 2X mD == BD, when Perp. without. Ort Sumdoubd = wh. Bales; the Perp, without. 
Now, («4 : Rad. i: 4.BD: Cof. d. Cafe 4. Right Tan Leg adj. Z required: Rad. t+ Tan. adje 
aughd As. Sezment : Col, Z adj. reqnired. 

Ont. xX A nee Zz a treasat Re. Z Sines Sides (including requiied Z) : 

—_— —: Rad. Sy. : Re. ¢ Sines, of two Differen- 
— _ 2 2. 
B4C—A X 4} B+A—C: Bo ces betw. 3} Sum of 3 Sides, and each Side; 
including the required Z : Square of Sine 4} 
if A+B F =f 1809, the Perpend, falls required £5 1 q 2 
tefs 
v. nearefi the ¢ Pate } side, 
— || oe heh itech Yan finer 
uh within. Cotan. 4 Sum Zs at Bale + Tan. £tneir Dil. 
wz fa d,cf A JAS ZsatBafeare, alike { Pap. falls ¢ Vv ithout. 3 ‘Tan. Evert. 2 + Tan. Z included by 
eager’ Yo a 
i. ade eed tp LGDR butte: Z in cae ea and bifedting Arch of the ver- 
cluded by Perpendicular and Arch bifeQing ec a 
the vertical 2. Whence Z BCD isknown, 
Bor, be +b angular Diflance from Perpendicu- Then to 4 vertical 2 add angular Diftance from 
Jar = griatir Ze Perpendicular for greater Z« 
fey Dif, angular Diftance from Perpendicular And. Diff, between 2 vertical Z and angular 
= hfs Le Diftance fiom Perpendicular = Aji 25 
If ab is < j 1800, the Perpend. falls 
lets greater 
ses nearcft ie } Side ie $2. 
ind: tbs r 2 5 Ae Le Cafe Right- fan adj. vert. Z : Cat, adj. Z at Bafe :: Rad, 
anghd ine : Cof, adi, Side, being Typothenute, 

Or, [6.0 K Set rrr hd 1 a-bi-Fb xs ee Rect, Z Sines of the Zs, including Side 1¢- 
ai sth, quired : Rad Suuare :: Redt. Z two Co- 
cr > Always het fall your Perpendicular from the fines, of } Sum of the Zasand of 3 Dif, be- 

Fou of a given Side, and oppolite toa gin Zo tween the (wo including Z:, and third goo: 
Or, change the 3 given Za into Sides, and Sides Sine Spngeot ! included “Side, Mahineds 
lequited into 28, but inflead of the greatett 
Vi, Za» take its Supplement for one Side, then 
proceed asin Cafe ve, 


aeration 


‘bhe 7th end Sth CASKS reprinted corredily, See than on the t eit 


7 IASC A a Wi sthss Ar nD ene fa ; it é iy 2 Sides | Other £6 Rade: Cot, included Zor: Tan. Side op, reqe, 
: fn +- wd dae Z.: any adjace ‘At Scum. Base. 
aed iD, ee ee Theother Se e , ! 
deal 24 te other Se 2 Dit Baie and adj. Sey. 


4 S| Hutter Sep. t Sing former Cound Sepmy so: 
Tan. Z included: Tans fouphe 2. 
oO; Sine } Sum Sides : Sine Vthety Lit. ss Cor, } 
incl, 4: Tan, eu Segment Hale, 
oan ee Sides 1 Co. Utheir Off 2 Cot, Tinel. 
2.7: Tan adiicent Sopment ot Rate. 
‘then, “eel Zo Bate os Suer Bates 
4,00 Vertex ar Jus § Segments, 


iy SDs: thea tk te 2ifD is Sc. 


Or fy} AFC PASO a Lbipk— 


Again t,t AFC VAT ASC aay t 61:4) bars 


Apain 


Ace ce} 1809, Then, a=D-+E, 
Andsse Dw E, 
Lobe like , — 
8 ' B pa ah A LD tte FAY IE EE 
Exo CDAD, 


nie MD iAB tara ie tr E, if st “= 


ee Lt 
u 


“4 * Rad. : Cof inchaded 1 Yan, ef either Side : 
Third Side, ‘Fan. of adjacent Sepmenrot Batty 
Whence other Sep. se Dif Bate and dit Sep, 
(of. adj, Seye 2 Cot, remote Seg. of Bale, 1: 
Col adj. Side : Cat, remote Side, 
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The PROPERTIES of Spherical TRIANGLES. 


17. AsCofine t Sum of the Sides : to Cofire} their Diffe 
rence :: fo Cotangent 4 included Angle : to Tangent 3 Sum 
of oppofite Angles. 

18. As Size 4 Sum of the Sides : to Sine & their Difference 
:: fo Cotangent % included Angle + to Tangent & Difference 
of oppofite Angles. 

1g. As Cofine } Sum of 2 Angles : to Cofine 3 their Diffe 
rence 1: fo Tangent % included Side + to Tangent? Sum of tix 
oppofite Sides. 

20. Sine & Sum of two Angles x to Sine & their Differencs 
st fo Tangent 3 included Side > to Tangent 3 Difference of of- 
pofite Sides. 

21. Cofine } Sum Angles at the Bafe : to Cofine & their 
Difference :: foTangent 4 Difference of oppofite Sides > to Tan- 
gent & Difference or 4 Sum, of the Segments of the Bafes as 
the Perpendicular falls within or without. 

22. Inany fpheric Triangle, The Reéfangle of the Sixes 
of any tavo Sides, X Cofine of included Angle, + Redangle 
of their Cofines == Ciine of third Side. (Radius being 1.) 

23. The Cofine of an Angle of a Spherical Triangle, = Co 
fine oppofite Side — Reétangle of Cofines of the including sides, 
the whole divided by the Redlangle of the Sines of the including 
Sides, (Radius being 1.) ‘ 

24. The ReGangle of Sines of 2 Angles X Cofixe of the in- 
cluded Side — Reéangle of their Cofines == Cyfine of third 
Angle, Radius being t. 

25. The Cofine of any Side = Reétangle of the Cofines of the 
including Angles + Cofine of oppofite Angle, and the whch 
divided by Redciangle of Sines of the including Angles, Radiw 
=I. 

26. Inany fpherical Triangle, As the Produd of the 
Sines of two Sides, including a required Angle, + to the Pro- 
dui of the Sines of two Differences bstaveen the Sum of he 4 
Sides, and each of the tewo Sides, including the required Ang, 
:1 fo the Square of Radius : to the Square of the Sine of * th 
required Angle. 

27. As the Product of the Sines of taro Angles, inehiling » 
required Side, : to the Product of the Sines of two Dilleren 
ces, beraveen the half Supplement of the three given ight 
and the Sujplement of each Angle, including the required Sim, 
s: fo the Square of the Radius + to the Square of thy Cefive 
the required Side, 

Or, taking the Supplement of the greatelt Angle oul}, 
you may proportion, as by Property 26, by changing the 
Sides into Angles. 


1. IN any fpherical Triangle, The Sixes of the Sides are 

in Proportion to the Sines of the oppofite Angles. 
. 2. Letting fall a Perpendicular on the Bafe, from the 
vertical Angle, Zhe Sines of the Segments of the Baft are 
peepee proportional to the Tangents of the adjacent 
AINE EES. 

es The Cofines of the fame Segments are direGly propor- 
tional to the Cofines f the adjacent Sites. 

4. The Cofines of the vertical Angles are as the Cotangents 
of the refpectine Siaes. 

5. The Sixes of the vertical Angles are asthe Cofines of the 
refpective Angles at the Bafe. 

6. As the Sine of Sun of the Legs : to Sine of their 
Difference :: fo Cotangent 4 Sum of Angles at Vertex 
: to Tangent} their Difference. 

7. As Sine Sum of the Sides : to Sine of their Diffe- 
rence, :: fo Cotangent vertical Angle : to Tangent 
! Difference, or Sum, of the vertical Angles, accord- 
ing as the Perpendicular falls within or without. 

8. As Tangent 2 Sum of Sides : to ‘Tangent 4 their 
Difference :: fo Tangent i Sum of the Angles at the Bafe, 
: to Tangent { their Difference. 

. As Cotan, of % Sum of 2 Sides : to Tan. 2 their 

Difference :: fo Cotan. 3 Bafe : to Van. Diftance from 
middle Kafe to where the Perpendicular falls; being Tan. 
Difference of Segments of Bafe. 
10. As Cotangent J Sum Angles atthe Bafe, : to Tan- 
gent 3 their Difference :: fo ‘Tangent 4 vertical Angle, 
or + Sum vertical Angles, : to Tangent 4 the Difference, 
or 2 the Sum of vertical Angles, as the Perpendicular falls 
within or withour. 

11. As Tangent 4 Sum Segments of the Bafe : to Tan- 
gent 1 Sum Sides, :: fo Tangent | Difference of Sides 
> to Tangent { Difference Segments of Bafe. 

12. As Tangent 4 Bafe : to Tangent } Sum Sides, 
:: fo Tangent 4 Diff. Sides : to Tangent 4 altemnate Bafe 
= 2 Difference or } Sum Segments of the Bafe, as the 
Perpendicular falls within or without. 

co Ina ripht-angled Yriangle, the ReGangle of Tan- 
gent tthe Hypothenufe + 3 one Leg, und the ‘Tangent 
¥ the Hypothenufe — 4 that Leg = Tangent Square of 3 
the other Leg. 


ws 


13. Letting fall a Perpendicular on the Bafe of a fphe- 
rical ‘Triangle. 

As Sine Sum Angles at the Bafe + to Sine Difference vi fo 
Tangent © Sum of the Segments of the Bafe : to Tangent 4 
Difference. 

14. Sine Sum Angles at the Bafe + Sine Difference %: fo 
Tangent 4 Bafe + to Tangent } alternate Ba/e. 

1g, Sine Suan Segments of the Bafe : to Sine of their Digi 
rence i fo Sine Sum Angles at the Vertex + to Sine of their 
Difference. . 

16. Av Sine Bufe : to Sine vertical Angle :: fa Sine Diff: 
Segments at Bafe + to Sine Diff of Angles at Vertex, avhen the 
Perpendicular falls avithins or Sine of the Sum of Segments 
of Bufe + to Sine Sian of wrrtical dugles, when the Perpen- 
dicular falls without. 


Viz. As the Produ of the Sines of tava Angles, incleiny 
the required Side, + to the Product of the Sines of tava Df 
rences bateween the $ Sum of the 3 given Augles ( the Supplement 
of the greateft being one) and cach of the Angles, including wt 
required Side, +: fo is the Square of Radius, + to Square of unt 
Sine of & required Side. 


REMARK. In plane Trigonometry, vight-angled Tri 
angles may be confidered as fpherical Triangles, whole 
Sides being very fmall Arcs may be confidered as Right 
Lines ; and therefore become cqual to their Sives of fan 
gents. 


HENCE, 


ond NAVIGATOR. 
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HENCE, to plane Trigonometry, may be applied, all 
the Proportions of /pherical Trigonometry, wherein Cofines 
and Cotangents are not concerned, by ufing the Word Side, 
inftead of Sine of a Side, or Tangent of a Side. For, if 
the 3 Sides of a plane Triangle were given, an Angle 
may be found, as follows, by Property 26. 


As the Produ of 2 Sides, including a required Aagle, : to 
the Produ& of two Differences, betaveen 2 Sum of the three 
Sides, and each of the Sides including the required Angle, 3: fa 
the Square of Radius : to the Square of the Sine of 4 required 


Angle, 7 


28. In any fpherical Triangle, As Re&angle of Sines 
of 2 Sides, including a required Angle, : to Radius Square 


1: fo werfed Sine Kafe — verfed Sine Difference of Sides, + to 
verfed Sine included Angle, required, 
i: And /o Cofine Difference of Sides — Cof. Bafe + to ver- 


id Sine Jaid included Angle, required. 


29. Alfo, As Refangle of the Sines of 2 Angles, inctu- 
ding arequired Side, + to Radius Squares 2: fo wverfed Sinz 
Sum of including Anyles;— werfed Sine Supplen. 3d dngle + to 
werfed Sine included Side, required. 

2: And fo werfed Sine third Angle — verfed Sine Supplen. 
Sum of tucluding Angles, + to verfed Sine included Side, req". 

z: And fo Cof. Difference of the including Angles, + Cof. 
3d L.: towverfed Sine Supplement of included Side, required, 

n And fo verfed Sine Supplem. 3d Angle — verfed Sine 
Bip teelaaieg Angles + ta verfed Sine Supplem. included Side, 
required. 

:: And fo werfed Sine Supplem. Diff. including Angles — 
werfed Sine 3d dugle : ‘ta verfed Sine Sup. included Side, 
required. 


30. fan Are be drawn from the Vertex to the Middl: 
of the Bafe of a fpherical Triangles 


Line 
air. Top 6S wwe ee 
. a ee . 
1 Bote as Ae yh 
a6fr,Top « . 6. 6 6 


"3 


L 
e Repinning of fines 

mF oe 6 we 6 oe) Under Cafe2r, Line & 
N.B. wD Y WDA, of 1 BD, x & Di j 
which Diffirence added toy ant : ubtr ached pom i as rie 


Uuz 


Under Cafe 7, End of Line x 


Then, the Sines of the vertical Augles are reciprocally as 
the Sines of the Sides, and direly as the Sinzs of the Anglzs at 
the Bafe. 


at. Uf thevertical Angle of a [pherical Triangle is bifed- 
ed, As tavice Cotangent of the bifecting dre + to the Sum 
of the Cotangents of the Sides :: Jo Radius + to Cofine i ver- 
tical Angle. 


32. As double the Radius : 


to Tang. bificting Are i: fo 
Sui Catangents of Sides : 


to Cofine & vertical Angle, 


33. As one right Angie : ta the Angle betaveen 2 great 
Circles :: fo the Area of a great Cirche + to the Junular Area 
contained between thofe great Circles. 


34. As 4 right Angles 
great Circles 2: fo Surface of the whole Sphere : 
intercepted between thofe two great Circles, 

s: And fo the Schdity of the §, here, : 
tained between the 2 great Cirches. 

For the Solidities are as the Surfices, becaufe they 
may be reduced to Pyramids of equal Height. 


: to Angle intercepted between 2 
to Surface 


to the Sclidity con- 


35- In any fpherical Triangle, As savo right Angles 
: to the Excefs of 3 Angles above tivo right Angles, 3: fo the 
Area of a great Circle of a Sphere : to the Area of that Tri- 


angle, 


In any fpherical Polygox, put x= Number of Sides, 
A=180° X u—2, 
Then, Aszright Angles, or 180° : To Sum of all the 


Angles of the Polvgon — A :: So the Area of a great 
Circle of the Sphere : To Area of that Polseor. 


CORRECTIONS ¢o be made in the Tt Sheet, with the PEN, before it is ufed. 


For 
Buflin’s, ee 6 te we 


« « fome Mands, Ge, . . fome offir Wbanss. 

«oe « Divifions 6 0 6 6 6 6 6 Pmifjen. 
lefs ; ° a 

oo ee renter ¢ than Woe 6 ee ethan gue, 

, eee ae a se Sede? hee aby 

i es eee 
oe DSSS fas. 0s a bale le as Oo: ADE 
ee ew ew CHEP—E coz DST, 


Sum and Dit. vers 2. Sum or Dif. very Zito 


es Segments of Bafey according as the Perpendicular fils within or avithout the Triangle 
at or LBA, gives the Segments BD, and WA, fromthe the Perpendicular fully within; 
ud te thes ? z » £ ee Negments » ADA, fromavlire the Perpendicular fully evithin; 
ut wbich Sum doubled is the whole Bafe when the Perpendicular fulls without, - 


See Fig. 1and 2. Pape 328. 
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SOME GENERAL OBSERVATIONS on the TIDES. 


1, IF you obferve the Times of the Tides, in any Place, at New and Full Moon, and alfo their Times at the Quarter Moon, 
then if you proportion the intermediate A/pects of the Moon with the Sun, from thefe Times, you will have the Times of th 
Tides for each Day of the Moons Age, in that Place, very nearly. 


2. AT London the Tides, at the Quarter-Moons, happen (generally) above az Hour fooner than the middle Time, 
betaveen the Tide Times, at New and Full Moon. Thus, at London, .the Zide Times, at New and Full, are at alcy 
Half an Hour after two; the middie Time betwixt evhich Times, is half an Hour after eight; éut she Quarter Moon. 
Tides generally bappex, at London, about, or before, half an Hour after Seven. 


3. AT Dublin, # és faid, the Quarter Moon Tites happen half an Hour later than the middle Time counted from Tid, 
Times at New and Full, Vhus, on New and Full, at the Cauftom-houfe of Dublin, the Tides happen about 11 ; the middle 
Time betavecn vshich Times is about 5, for the Lime of the Quarter-Tides: But they happen about half an Hour after 5, tis feail, 


4. THE digner me Moon rifes above (or farther flee defeends below) the Horizon of any Place, the higher the Tide rij 
in that Place. 

Therefore, 7x North Latitudes, the Moon having North Declination, being above the Horizon, and paft the Merisian, 
fberails higher Puts than when foeis under the Horizon, and paft the Meridian. 

ie The cont:ary happens in North Latitudes and South Declinations of the Moon. Obferve alfo the fame jp 
South Laticudes and South Declinations of the Moon. And the contrary in South Latitudes and North Declination; 


of the Moon. 


5. Confequently, in North Latitudes, in the Suramer, (when the Ecliptic at Noon rifes higher than in Winter) the Evenin, 
are higher than the Morning Tides. And, in Winter (when the Ecliptic, at Noon, is lower than in Summer) the Morasy 
are higher than the Evening ‘Vides. 


6. The highe/? Spring-Tides are always a little before and after the Equinoxes, about the Beginning of March, an} 
End of September, each Year ; but the Quarter or Neap-Tides, are haf at thofe Times, and greatef of all ia June and 
December, adcut the Solltices. 


7. The highell Tides make the lowe? Ebbs. 
8. Hence, the higheft Tide, at New and Full Moon, is always followed by the lowelt Tide at the Quarter Moons. 


9. The highef? monthly Tides are generally obferved to be about the fecond Day after Full or Change, ix England; but in 
ome Places abroad, as at Tonquin, and New Holland, the highe/? Spring-Tides are ob/erved to be 3 Days after New and Full. 


10. Tides, iz like Circumftances, are bighe/? at the Equator ; and higher in le/s than greater Latitudes. 
11, Tides are higher in larger Seas, and lower in lefs Seas. 


1z. Tides are Ligher at the Shores of Continents, awhere there are Rivers and Indraughts, than in the Midale of the Sei, 
avbere thy pafs frecly 5 or are higher at thofe Shores, than they are about Wands, far from the Continent. 


13. Within Rivers Mouths, the Tides ebb longer than they fiow. 
14. The Motion of the Vide is greatett a little after half Flood, and a little before half Ebb, 
15. 4 little before high Water in a River, the under Water of the Tide runs down, while the upper Water runs ups 


16. At the Top of high or hav Water, the Tide has uo dire? Motion. 


17. Strong Hinds bloaving the fame Way with the Running of the Vide, bring it in Jooner and make it rife higher; but 
blawing contrarily, againfi the Tide's Motion, keep it back later, and make it run lower. 


TO find the Time of HIGH-~-WATER at a given TIME and PLACE ? 

RULE, By the following Tide-‘Cable, find the Time of High-Water, or Full Sea, onthe Day of Fud/ or Change of the Moon, for the Place 
givens adding to which the'Fime of the Moon's Southing on the given Day, and the Sum will be the Time of High-Water for the Tune aud 
Place requirede EXAMPLE, Yo findthe Time of hiph Water, at Loudon-Bridge, on May 10, 1760? 

Time of High-Water at Nevo and uid. . 2h gom 
On Mayo, 1760, Moon fouths . « «6 » 8 4 Morning 


Perera So for 
Tigh-Water at LendoneBridge, then =. « =30-- 3.4. Morning the 
Add «es § 0 Ref. 


Low Water at Gravefend . 6 + 4 34 Afternoon, 


An 
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1a Alphabetical TIDE-T ABLE, from the bet AUTHORITIES. Shewing the TIME of HIGH-WATER 
at the moft remarkable Skea Ports and Sza-Coasts, when it is NEW or FULL MOON. For finding the 


TIME of High-Water in thofe Places at any AGE of the MOON. 


Places NAMES. 


Places NAMES. Places NAMES. Places NAMES. 


Dine” HH. 


Briftol Key 


A. 
ABERDEEN, Scot: Brovage without Dunwich 9 45 |Hacue 8 15 
land © 45 | Buchane/s Hamborough 6 06 
Abermorith 6 0 | Bulloign E. Hampton Key 2° Oo 
Aberwark 4 30 | Buoy of Nore Epam 1 30 | Harborough 60 
Abroth 3 15 Edinburgh 4 30 | Harfleur 8B o 
Africa, Weft Coaft 3.0 Cc. Egmon 4 30 | Aaerlem 9 0 
Aldborough Tee 9 45 se en, Normandy} 9 0 | £ider 0 0 | Hartlepool 3.0 
Amazon's R. ALout/: o | Cald, 1 Elbe 0 0 | Aurich 
Ambleteufe, Fr.Coaf} 11 0 Calais Z He Embden one) Hoftings - - 
America, W. Coaff] 3° 0 | Celhot it 1g | Emes 9 °C Havre de Grace 9 aes 
~ E. Cuaft 4 30 Camvere ¥ 30 | Emes Entrance 7 30 [St Helens 19 30 
Amfterdam 3. 0 | Canar; Les 3. 0 | Enchufen © 0 fhhrn oO Oo 
Andrews St. 2 15 | Cancale 6 o | Exgomonts Q9 oO | Hever oOo 
Antwerp 6 © | Cate Blanco 9 45°] Bfaple rt 0 | Hols 6 0 
ge. Real 12 45 Cantin Oo 0 | Exmeuth 6 20 | Holy Head I 30 
ne . r.Coa 3 15 |-—— pigs 4 30 | Exwater 7 30 | Home Head 9 0 
rebange o | -——— De Four 2 He 
Armentieres 3.0 of good Hope 3 se F. oe _ 2 
Army 130 | —— Sverre de Lion, Farr Ise Oo 0 | Hull 6 2G 
Audirn, Fr. Coaft 2.75 in Guinea 8 15 | Fair Ile Roads tt 5 | Humber Mouth 5 15 
Auray, Fr. Coat 3 45 | Carmarthen Bay 5 15 | Fabnouth 5 3° | Huncliff-Foot 3°45 
BL Cafkets without 8 15 |x, inE. Channel] 1 30 
i eri in Bar- Schide within 9 45 | Fefax 9 45 I. 
ary Oo 0 | Carnes 9 0 | Finkmark Coaft 1 30 | Joun-pe-Luce Ie 30 
Baltimere, Ireland 4 30 | Chambernefs 9 45 | Plamborcugh-Head 4 © [Ireland 8. Coaft : 
Barfleur, Br. Coat] 7 30 | Cherburgh 7 30 | Flanders Banks ao) W. Coaft aie 
Barneville, Fy. Cy 7 9 | Cbid Coaft Florid ; ce 
é 3°00 orida 7 30 | Jutland Iie o 0 
Bafs without 3 45 | Concarneau, Fr.C. 3. 0 | Flufoing 1 0 
Bayonne, Fr. Coal | 3 30 | Condado © o |The Fy 7 30 K 
Beachy, Ung Coat! o 0 | Conquer, Fr. Coat] 2 15 | Fontenay Race 215 |Kentisn Knock] o 
Beauvoir, Fy. Coat} 3 15 | Cork 6 30 | Foreland, N dS di ; 
Bell [fe 37 rae 3 veland, N.and S.J 9 45 | Kildive 9 0 
3 3 30 | CorpusChrifliPoint] 4 30 | Forn 1 Kihiuy. ~ 
Berguer, WYolland 1 30 | Coaves 10 30 | Foulncf 2 : Kil ae te 
Bermudas 7 © | Croy/ VI oe F. 45 2 oe os x 2 
Beravick Zig | Crome 5 Aeies W.c 5 30 | Kinfake 5 15 
ie ie ae 
Blacknets . Ke ; Dee OMB AN a 15. 
meets Lae Dns oes C 30 | Fricfland Coap 7 30 | Lanjend 7 30 
Blacktail Beacon Ors Deal ao i Lanion 6 45 
Blanket Race © 8 | Denbigh 10 30 & G. Lawrene{s 4 30 
Diack ee | Dene mich ck 2 15 |GaLticia 3 Of Leith 4 0 
Bhy a efit @ Port, in 4. Garande 3. 0 | Lenora 9 45 
Bluet without 215 Ding, os ae Capone Mouth 3 0 | Leofogy 9 45 
Rourdeaux re) Dae ee Cale vighe Coajl 3 0 |———~ Road Long 
Brasil Coapt 4230: Dawe 3 0 Gibraltar Roat O Of Lime 7 Oo 
Bremen Go | Dosen Ir 30 tes Gut 2 30 | Liffon 25 
Bree Sound Dbl . AEG s | renee 1 30 | Lizard 20 
Breft 4 i eae ae eak 9 15 Goren’ tr ts | Loudon Zé 30 
Britain, S, Coat eel Dadsbae Yiom howe) it oO Granville 6 45 | Long find Head 10 30 
Bridgewater 7 40 | Dundee ies Gravelling © O {los 60 
Bridlington Pier 4 0 | Danvary pel Grawefend 1 30 | Loir Mouth 3.0 
Brille MEA oR ir pas eens 3 0 | Ldey 515 
Brijtal Geae: | Bantiet 1245 | Suerajey 1 30 {Lynn Nosfolk | 6 6 
: 2D [beenjiect 10 3 Lyna, without 5 


72, ifies F 
N.B. oh o™ fignifies 12" om, at Noon, ox Midnight, Ahalbvtical 
. U pare gs 
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Alphabetical TIDE-TABLE continued. 


TimeH. 


Places NAMES. 


Places NAMES. {| Water. { Places NAMES. 
h 
Poit?u, $. Coatt Sandwich i 
Port. Blank Scarborough 3°45 
M. Porthus Scilhy lands 345 Ww. 
P rtland Sedinouth 9 45 
MackweEL’s Portugal Coat Senegal 10 30 |Waues 5.15 
CasTLe 8 15 | Port{nouth Seven- Cliffs 9 o jaf (Lincoln- 
Maze 3.0 Seven Lles 4 30 6 30 
Magnes Sound 8 15 Scuern’s Mouth 6 0 6 30 
Malden 12 45 Q. Seine’s Mouth 9 0 1 30 
“t. Maloes 6.0 , Sheer nefs °o Oo 6 o 
Man Ile 9 © | QuesEcK (Cana- Shelber gh 9 0 7 0 
Margaret Read lL 45 da) Shetland 3.0 6 45 
st. Mark 2 15 | Queenborough (1. Shse- Bacon © 30 3,0 
St. Matthews Pain‘) 3 45 Shippy ) Shoreham 10 30 7 0 
M. miffan 3 30 Sleeve °o Oo Oo Oo 
Milford, and Moonl/.| 5 15 Scmme Mouth Ir oO 12 45 
Milford Havin 7 30 R. Sound 345 JW interton 8 o 
Morbiham 30 Southampton oe) 
Mount’s Bay 4 30 | RaMEKINS 1 Spain, W. Coatt 3.0 
Mou/fe- hole 4 30 | Ramfey 5 Stithead 11 30 Y. 
Rebdan 12 45 | Spits o Oo 
Redfand © 30 | Spurr 5 15 |Yarm 
N. Rhee if, 3 0 | Staples 3 45 Yarmouth, Norfolk 
Rhodes iI 15 | Stare 6 45 Roads 
Nantz River 3 © | Robin Hood's Bay 3. 0 | Stockton 5 15 | Youghal (Ireland) 
Naze 115 | Rochel 3.45 [Savin o.°0 
Needles o © | Rochfore 4 15 
Newcafile 3.15 | Rochefter © 45 Z. 
Newport (1. Wight)} 0 0 | Rohan 3.45 
St. Nicholas, in Rofs 5 15 T. ZELAND CoAsT 
Ruffia 6 45 | Rotterdam 3 0 Zerich-Sea 
Nore, W. End o © | Rowen 115 } Tees Mourn 3.0 
Normandy Coat 10 30 | Rumney 1 30 | Zenerif 3.0 
North Cape, Mag- Rye 1 15 | Tenet 1 30 N.B. The above TIDE. 
BEr0 se ewes cre) : Terveer within o 45 |TABLE is fettled from the 
: without 1 30 |beft Authorities we could 
S. Tergon 9 45 |procure; yet it is not im- 
oO. Texel 7 © {probable the Times of High- 
Saint ANDREWS 2 15 | Texel Cliffs 5 © |Water in fome Places are not 
OLLonE 3 15 |— Auguftine (Flo- Thames Mouth 1 30 Jexaétly as are here fet down 
Orfordne/s 10 30 rida) 7 30 | Tinmouth 6 o|— We fhall be obliged to 
Orkneys 6 0 | — David's Head 6 0 f Topfoam 6 o }Perfons refiding at the Pla. 
Oravell 9 Oo | — Helen's 10 30 | Torbay 6 o|ces to inform us of any 
Oftend o 30 |— Soin de Lutz 3 30 | Treport 10 30, ]Mifake; there being no 
— Lucas 215 Way to come at Certainty 
— Malos 5 3° in thefe Matters, but from 
P. — Mark 2 15 Vv. living Authors, who have 
— Matthew's Point) 3 45 frequently obferved — the 
Punnes, Fr. C. 3045 | — Michael g 30 | Vanes 3 45 [Times of highelt Tide, at 
Peru Coatt 3 © | — Nicholas(Ruffia)| 6 45 | Voard 4 30 {New and Full Moon, 
Peter Pore 8 15 |— Pol de Leon 4 oO | Freck o o {different Places. 
Picardy Coak 10 30 | — Pearls 6 off 3.0 
Phmouth 6 0 | — Palleri 9 45 | Uane within 4 30 
Podefemfe, (Ruflia) 6 45 (Sateomb 0 0 
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a a Te 
OBSERVATIONS on the dfereste BEGINNINGS of LONGITUDES. 


1. THE Difference of Longitude between the Meridian of an Obfervatory and fome diflant Meridian, is chiefly 
wanted for determining the Lougitude, Declination, or right Afcenfion of the Sun, Moon, or Planet under that Second 
Meridian, from their Data at the rj, on a given Day and Year, with alfo their given diurnal Increafe or De- 


creafe. 

z. As there muft be a Que/fon an{wered to determine the Difference of Longitude betwixt any two Meridians, 
whofe Longitudes, according to antient Cuffom, are given from Ferro, the fame Queftion may be as readily anfwered 
from the Longitudes Eaft or Weft, counted from another given Meridian. But if the Longitudes of Places are 
given at once from the Metropol’s or Obferwatory of any particular Nation, they are ready (without determining them) 
for the Service of that Nation’s Navigation, to afcertain the Longitude, Declination, or right Afcenfion of the 
ceeleftial Bodies under a diftant Meridian. And on which Account we have given an extenfive SEA-COAST 
TABLE, following, with the Difference of Longitudes from Greenaich, according to modern Cuftom, as well 
as the correfponding aé/e/ute Longitudes, according to antient Cuftom, from Ferra, which modern Cuftom has 


almoft fuperfeded. . 5 : : 
Examples of the equal Facility of both thefe Ways of finding the required Difference of Longitude of Places, 


are feen in Page 317. 


3. Hence future 4/ronomers and Navigators may compare the Lon 
given from Ferro, or Greenwich, as a near STANDARD of the Trut 


ments, or Confirmation of our following Numbers, P. 337, &c. 


gitudes of Places obferved with thefe we have 
h; and may thence make their future Improve- 


(> THE Rewvifer of the Seaman’s Calendar newly reétified, at Page 243, having regretted the Want of an Order 
oS Parbiament for caufing Agreement among thofe concerned in Jettling the Beginning of Longitudes of Places (now confounding 


the inexpzvienced Navigators by fo many different Countings and Beginnings thereof) we hope our Endeavours here have come up 


to bis Wifhes, and anfwered his Objeions. 
, 
anne 


ASTRONOMICAL QUESTION, of great’ USE in NAVIGATION. 

AT a given Time of the Year, in a given Latitude, the Times being given by a@ Clock or Watch, when the Sun was 
obferved to have his Forenson and Afternoon Altitudes alike, to determine Srom thence, the Time by the fame Clock, or Watch, 
when the Sun paffed the Meridian ? 

The ANSWER. 


Put L = the Latitude of the Place, where the two Obfervations were made. 
D = Sun’s Diftance from the Pole, at Noow. 
T = 3 Time (+) between the avo Ob/erwations, in Degrees and Decimals. 
V = 4 the Variation of the Sun’s Declination, in that Time (+) in Seconds of Time. 
M== Midtk-Time between the Obfervations, or 2 + added to the Time of Forenoon-Obfervation. 


td 
Let LIES tA like T; and B = D Dif. A. 


Then 5B x #.T x V=N, Seconds of Time, the Correction or Jnterval between M, and the ¢rve Time of Noon, 


And, M= N = Time by the Clock or Watch, when the SUN was on the Meridian, acccording as he is 


oH, Ns, MR, a » £,7 defcending , 
wy, wy XK, x, &, ui, afcending § Signs, 


SPHERICAL QUESTIONS anfwered. 


1. The Hypothenufe, and Sam or Diff. of the Legs of a vighteangled 3+ The £ at the Rafe, and Sum or Diff. of the Uypothenufe and Bafey 
feberical Triangle being given to find the Triangle P given, to find the {pberical Triangle ? 

ANSWER, From twice the Cof. of the Hypoth. fubtra& the ANSWER. As Cotangent 2 Z given, + toits Tangent 1: fo Sine 
Coline of Sum or Dif. of Legs, the Remainder will be the Cof, of an {] Sum of the Hyp. and adj, Leg : to Sine of their Difference, 
Arc, which being added to the faid Sum, or Diff. gives the Double 


in 


f the greater Leg, required, 4+ The Hyp. and Sum or Diff. of the two adjacent 23 given, to find 
, the slngles, 
2. One Leg, and the Sum, or Difference of the Hypothenufe and the ANSWER. As Cot. X the Hypothenufe : to its Tangent +: fol 


etber Leg, to find the Uypothennfe ? Cof, Diff, two 25 + to Sine of the Exce/s of their Sum abeve a right 
ANSWER. Aa Col, £ Leg given, + to ite Tangent :: fo the Cot, Angle. e : 
{ Sum of Hyp. and other Leg, : to ‘Tan, & their Difference, 


— 
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OBSERVATIONS on the ANSWERS to MARTIN’s or MURDOCH’s EXAMPLES, and on the Remarks by Newtonienfis, on SY HE- 

ROIDAL SAILING, Page 283. ; 

With the ONLY INSTANCE (inalong RUN) whocin SPHEROIDAL SAILING is approved : Which Sailing, in general, having no ral 
ADVANTAGE, the different merivicnal Parts of the SPHEROID are inferted to prove it, and foerw the Extent f its USE. 


OUR Correfpondent Nerotsnienfis obferves, on his firff Renraréy, Page 296, on B. Murtin’s Navigation, his Meaningis, 

Yhat all B, Martin's Examples are like Murdoch's, in refp:& of their being what never happenin Pra&ice, and that fome Examples are rtemeri- 
cally the fame as what are giv. by Murdoch, — What isbecome of this Bray, Page 297, Line 3. Bottom, fhould be this Bray. —— Nevwro.!- 
enfis further observes. —~ 

What we had to do with a// thofe Examples was only to thew that the feveral Cafes of Suiling might be differently anfwercd, both according to 
the Sehere and Sphuroid, by our Computers, NO. ¥. IL. TIL, more eafily than by the con:mon Methods in Praéfice 5 at the fume ‘Time we gave 
Inflarce, or made Compariion, of our correét Anfwers with the Anfwers given by B. Afartinto the fame Quettions or Cafes of Sailing. Whe. 
ther all Mr. 4*artir's Fxamples of the Cafes of Sailing are the fame in all Refpects with Mr. Murdech’s, we had no further Regard to, than to 
fhew how much iphercidal Navigation differs from itfelf, according to the different (phercidal Figures of the Earth, affumed by RB. Afurtin fiom 
Muaupe tus or Murdsch, and trom Juan: the Form cheicof, by the lat of which Authors, being confidered as much the neareff to Truth, and 
Sir Maae Meqto's Theory. 

The different fplsradal meridional Parts, according to Afurdoch and Juan, are inferted incur Work for the Navigator to compare their Uie in 
any Cafe of Sailing, he chutes to make Trial of, and alfo to try their Ufe, refpec?ian/y, with the meridional Parts of the Spire. By which he 
will find that (pb:rardal Navigation, according to Afartin or Alurdech, differs more from fpherotdad Navigation, according to ran, than 
Juan's differs from the Navigation of the Spheres 

And the ondy Iyflarce, wherein the tpheroidal meridional Parts that we have inferted and contrafted with thofe of the Sphere, are defigned to be 
applicd to Practice, for determining the Ship’s Pisce, is wher you are fure that your Courfeand Ditance, in a feng Run, are both very corr F, 
Which Ship's Place may then ferve to compare with the Refi/t of your feveral daily Reckonings on that Cowie, accoiding to the comincn Na- 
vigation of the Sphere, and thereby to mark the Diffirence in Lengitude, according to the moft correct Form of the terreitrial Spheroid yet du- 
covered, A bare Quoraticn of a few Numbers or meridional Parts of the Spheroid the mott approved, though of egual Authority with the Truth 
of a greater Number given, could not have evinced their Uulity or Inutility, in the Extent thereof, fo well as by the 6 half Pages, to every 
other Minute of the Quadrant, and Length of the Arches to every Degree of Latitude, as we have inferted. 

Ce REMARK. Since cur printing the 6th and 7th Cef-s of Mercator-Sailing, aue Lave chferved, that the 6th Cafe and its Variation «. 
printed in the Milcellanea Curiota, fer the Menths of January, February, and March, 1734) éy Afr. John Turner of York, our deco vd Bric 
and Correfpondent 5 being the 7th Queition there; though we propifed both thofe Cales avirbout hawing obferved them aljeqhere 5 nor have we J: 
either of thefe Cafis propofed in any Werk of Navigation but our scun, though th ey are chicfly fpeculative. 


VARIATION of CASE 6th of MERCATOR SAILING. (See Page 565.) 


A Ship failed from a Port in Latitude 54° N. upon an unknowun Courfe beteveen the S. and the W. till er Departure was 44.45 Jiles, and be 
Difference of Longitude 74'.47 Miles, required, from thence, berCourfe, Diflance run, and Difference of Latitude ? 
ANSWERED by the DIRECT METHOD of Solution. 
PUT x == Length of the Arch of Latitude arrived ins then, according to Dr. Halley (in Vol. I, Philsf. Tranf.) the meridiona) Parts of that 


: x9, &c. (where a == the Length of the Arch of Min, == ,o0029088, 


. 1 I I I 
Latitude will be = = X * + rated + vi x5 of G al + 


and confequently a= 3438.) Now, to make all the Parts of the Mercator-Triangle alike, multiply the Departure and alfo Difference 


of Longitude by a. Let 447.45 X @=ee3 and 74.17 X azed; and 54°, X GoX aad; 2 == 3364, the merid. Parts for Lat. s4o. 


Then, nx #3 —z* _ 3°” ip 8% Sev = mevid, Dilk, Latitude 5 the prop. DI Lat, sxb—xy Says bows ert e— 
¢ me = x3 =e x$, Geo: ds; whence (by multiplying Extreams and Means) we have, “— es foal 
x2, Geo 

Put iki aa mp5 and mm — pe m=n—wK -<z x3, &e. Then, by Tranfpofition, s--m== pe t- er « +e x7, Be 


Put nm m seg, Yo pf, and Letters for the known Coefficients of the Powers of x. Then, fe te rx3 be tx etx? gx), Ge = 


fs ok le rar3 ae 55rd es 5 fr? sof 10f retest st fig 9% Gee == yy25h- 
J 


CASE 6th of MERCATOR-SAILING, (See Pageos.) ’ ; 
A Ship fails froma Place in Latitude 54° N. Diflance 80! Miles, and finds ber Dif. of Long, to be 74f17 Miles, required ber Courfe, Departures 


and Difference of Lattitude ? 
; Anfwered by the DIRECT METHOD of Selution, 


In this Cafe, by 47. ce a. (taleing the fame Letters an inthe former Cale) As d-—x proper Vif, Lat, 1 Vee bt “pabx—ax* the Depa 


and then 


ture 


thaw iM —~ Jas, ate. Mer, Dif. Lat. +d, Dif. Longitude. Whence, we have an injinitouomial Equation to be fyumed, 
24 
the Value of x is had hy Reverfion of infinite Serics, if any Body chufes to take the Time and Trouble, 


(tp Lhe indiract Method of Sciluticny 4y 'Prial and Vevroa (Puge fos) ts preferable. 


aay oan 


were get 


and NAVIGATOR. 
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Harbours, Head-Land;, Bays, Rivers-Mouths, and Jfands, lying contiguous round the WORLD. 


Of the principal Ports, 


Wich their Latitudes, 


North or South, and Longitudes Eaft from Ferro [land ; alfo their Difference of Longitude 


Eat or Weft, from GREENWICH OBSERVATORY. According to the ef duthsritizr, and fome* according 


to the correételt Obfervations. 


(ce The Latitudes and Longitudes of Places marked with a * are from corrce and repeated Obfervations, The Re? areimproveable, or want 


Confirmation. 


I, The Coaft of Excrann 


i. ———- 


ScoTLAND 


Wl, ——— Tre anp 


IV, ——-— Horranp and Franrers 
mn FRANCE and PORTUGAL 
————- The Marin ConTINENT 


Vil, ———— The Tar ds 


VIII, ———— Bargary and Guinea - 


1X, —————- The Wiflern 


x 


XiIt, 


. The Canary 
XI, Re a The Cape de Merd 
Yhe Southern 
XU), HH The Main Convrinent 


XIV, me ~The Istanns 


Places Names. 


ee amen betel 


f, COAST of ENGLAND, 


ne 


1 Berwick 


Ze 


Newcafile 
Sheilds 


‘Sunde land 


Hartlepool 
Stockton 
Whitby 
Scarborough 


Humbro-Head 
Burlington 
Spun 


Hull 


Grimfby 
Botton 
Lynn 
Wells 
Blakeny 
Cromer 
Winterton 
Yarmouth 
Aldborough 
Orfordnals 
Ipfavich 
Harwich 
Colchetter 


Lonnon* 


Rochefier 
Margate 

North Foreland 
Sandwich 

The Downs 
South Foreland 
Ripraps-Sand 


» Dover 


Dongennefs 


Lat. 


° 


rs 

435 
12a] 16 
2(x6 
55{16 
43176 


Long. 
fre 
Ferro. 


v 


4 


of 


dD. 
fr. Gr. 


¢ 


EUROPE. 


within the 
Straits, 


AFRICA, 


Isp anps 


Long. 


or W. 


v 

45 W 
33 W 
28 W 
25 W 
7Ww 


in the Laf 


5 


Indus, § DSTA 


36. Rye 
37+ Beachy 


Shoreham 
Portfinnuth 

JI, Wight, New- 
port « « « 
Pool 
Weymouth 
Portland 
Chiddock 

» Lime 
Toptham 

The Berry 
Torbay 
Dartmouth 
The Srart 

‘The Eddyflone 
« Ly msuth 
Ramhuid 

Foy 

5. Falmouth 
Lizarn* 
Lund’s End 
Gulf. Rocl: 
Sctrny Ulaads. 
St, Mury's 
Seven Stones 
Hartland Point 
Lundy Ife 
Mort-Ray, or 
Point . 
Briflol 

5+ Swandfey 
Calty-Ifanad 
64”. Miltord 

St, David's 
Mead oo. , 
Bardfy-Mle 
Liverpocte 
« Wflebefier 


38. 
39° 
40. 


qo 
7% 


XV. The Coaff of AMerrca in the Sexth-Sea, from’) 
California to Cape orn ] 
XVI. ———— Brazin in South America, from 
Cape Hera to Cape Rogue 
XVII, ———— The Main Continent of the | 
Weft Indies | 
C 
f 
l 


XVIM, ————— The Cur bhee . AMERI- 
XIX, mm She Kahana Pisnexps 4 CA, 
KK. ———— Carornrna, Vircinra, Mary- 
LAND, Pensit.vanra, New | 
and NeEwFounpLanp 
XXE, ———— Hunson’s Bay and the Straits 
XXII. —-— Jcrcann, Greennann, Nova 
ZemBra, and the Northern Isces 
XXII, ————~ Phe Sounn and Battric, EUROPE. 
Long.) VU. Long. Long. | DD. Soong 
fr, { tr. Gr. Places Names. Lat. fr. [tre Gr 
Ferro. JE. or W. N. Ferro Ww. 
o ¢fos o +lo tfos 
18 20f 0 go E 2. Lancafler s4 42 ]12 5 1W 
18 of o 20 E ff 73. White-Haven 2 pi 14 _ ane Ww 
oe 74. Ile of Afar, 
5{17 1Sfo az W W. End... (53 45/42 35 w 
16 35] & 5 WII75- Holy Head 53 24.{ 32 ag 4 5 w 
76. Carlifle 54 47114 30] 3 10 W 
16 xc] 1 30 W 
Ww 
cee Pore Ii, COAST of SCOTLAND. 
14 51] 2 49 W i. Sky Istanno, Jo 4 Jo 4 yo ¢ 
1435) 3 5 W N. End. . [57 45ftx sol 5 50 W 
14 20] 3 20 W 2. Sct. Kilday 57 521.7 501 9 50 W 
tm 71 333 W 3- Wand of L. cus, 
13 46} 3 54 W N. End... [58 22f10 35] 7 5 W 
13 5¢1 3 4g W 4+ Farvo-Fcad, o1 
13571 3.43 W C.Wrath . 2 [58 gata2 25! 5 15 W 
13 4S| 3 52 W 5+ Shetland’, S. Endl 60 4 15 452 5 W 
13, 15] 4 29 W 6. Fair-Ifle $9 30,15 15] 2 25 Ww 
13 38S| 4.22 WIL 7. Iles of Orkneylsy 10of1g 33( 3 27 W 
13 of 4 go WH 8, Cathnefs Point {58 golig col 2 gr W 
130 of 4 40 WI} ow RBuchannets sv 45{16 7] a 23 W 
12 25] 5 15 W]f 10. shherdven 37 t2erg ast a gs W 
12 551 4 45 Wp za. Dundee 59 23trg ggf 7 ue W 
13g} 6 5 Wihre. Leith shou gefo3 1 W 
tr gol 6 rs Wiis. Enrxnvesne fess step asf . 9 W 
rg. Gla cv 33 $td7q gel qo ro W 
19 5¢| 6 50 W 2 
0:68 Ww By phn aaaeigt trae at | : ey, 
3 efg go WP HE Coasr of tRELaND. 
12 551 4 45 W re Fark Four. fo 4 fo 4yo ¢ 
BAND 6 oe eles attr 4f 6 45 W 
2 ssf 445 W 2. Lordandsrs y 55 ©] o asd 7 55 W 
13 of 4.40 WH og. Belnut se osotte sf 6 35 W 
13 re] 4 30 W qe MMand-Torr ss alg of 8 45 W 
1221/5 19 WI 5. Tiles of Ain Tog 81 8 30,9 4. W 
12 20] 5 20 W 6. Stass of Broad 
Haven «oe a dee gl 7 sgfro ne W 
12 131 5 27 W 7. Wesof watan beg nel 7 asta ss W 
235] 5 5 Wi &. Galway 3307) 7 55} 9 45 W 
353 5 W ~ Gall, oy Down": 
425 W Head 4 os + uw 
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Long. |D. Lon 
Places Names Lat. | s, Ee Long. [D. Lon 
. N. r. | fr. Gr. Places Names. Lat. “Ts Be 3 
Bee hee eS Ferro. {E. or W. ome N. aus mista Places Names, poy oS ie re 
lil. COAST of IRELAND continued. |] lai aa ere et es 
rete ° —-—— [— 
; ST ST dE Wet Penmark |47 48/13 11 29 W BP (amie Fecsea bane 
10. bop Head |52 24| 7 20/10 20 W a ee 47 18 a 19 : So w 28. Gane Sete 
rr Limenck 32 23{ S of g 40 wit? . ant ; 47 13]15 56] 1 4 W Hoo. etre 8 36 32441 gr f23 51 E 
12. Galw. 23. Ifland Di 4 9 stiheus 8 < 
13, Stine Flead ee o 7 55}. 9 45 W Zhe Hey’s The a 34/15 22] 2 18 WI! 30, CupeMartelo, S. 38 5/47 32/23 52 E 
15. Shilloks 1 30] ¢ 7 the Middle © 6 pont. wee 38 2 28s 
5 e 5 4oj12 0 W : : 45 10/16 1 Ww . Cape Ci 7 2 38424 58 F 
= a ae Calf {51 22! 6 sgfro gt W a Py a 435 56}15 yf I ie w a Mapa ace 37 45542 17 24 37 E 
8. aa a ae gr 16/6 shar 35 Wil og, ae $6 yo]16 2g} 1 16 W 1} 33. Cape Monte eat eee pe 
Kintale at 2 29. St. Sebaltia 44 50/17 6/0 34 W Sanéto . 40 26 
in: a 29s s1 3:1! 83719 3 W *9 re 896: n 4324/26 S12 32 Wila4a. G : « 4 Sf4a2 37/34 57 E 
pata aeos es 4} ge+ Bilboa 4 34+ Gallipoli 4o 
saaz] © asfrx rs WHT. Cape Pi 4329/74 3713 3 Wis. Couffantirpie’ 33/44 55/27 15 ! 
uF 5c i 5519 45 WHigs. Me 43 56|1r 35] © 5 WH] 36. Cape Barbador 41 of 36 334-8 53 3 
aa) 61935 Wils., .—c 44 4) :9 47) 7 53 W or Baba ‘ 

22. > 9] 8 6 $45 W 33* —-—~ Corumna 856 Sager eas 39 39l4e 5426 25 FE 
. za: a or Groi a 376 Omyrata 2 3 
23 Nea “2 aziro S817 32 W ee kaa 43 28] S x5} 9 25 W]]38. Cape Babernola 38 28f45 of.7 20 E 

aa Lae «3 tzf10 34 7 1 W Lad Tes Bie 43.1217 55/9 45 W or Blanc 7 5 
2g. Lasbay-Ifland | 53 24/12 517 495 wf/3>* Be of Bajo~ fs 39 Ephetfus soe a 9 44. 7)|26 27 E 
ase aestdlar ana a eo eee 2% 29 81932 W ae 3° 45 28]27 43 © 
. a 2 O, 40. Antiochett: = 
IV. COAST of HOLCAND and FLAN- Darlings 4t 10 : ro] 9 30 WI lar. Sc ae 36 30] 50 arf32 ga E 
DERS. a ne P| le Alexandretta 136 34 56 ag E 
: ev 4 fo “4 ]o ¢ bon 38 21745195 w 42%- Antiocha 36 1 5 56 2 oD 
1. Scaw « Lifoon* s 5 43+ Aleppo¥* 3 is 
7 3042 10 3 ifbon fp oa 3 
Qe Holy Land, or iia 128 as ae, re St. Vin- Se ake ce aa (Do ‘Tortola - — PA 2 Hh ge : 
Peles MMe 154 24]26 re] 8 30 E cent 36 53) 82 a W ee Tripoly 34 38 2 ze 36 i E 
3+ Hamburgh 33 41]28 15]10 35 E Wt? Cape St. Maria] 36 58 912 46. Joppa, or Jaf- 
4. Piemen 33 30426 35] 8 35 E [}42- Cadiz* 3% 5 3 Bay fa. 322 x 
g- Embden 3 sl25 10 7 30 E [43+ Cape Trefalgar 36 telat _ é Cee 3t 5 nS ae 
. Ameland-Ifland] 53 30123 55 615 E I 34 6 Wis. Ai xendria® 3 ? e ° ao a : 
7. Scheling $3 27123 33] 5 53 E || vi. co ——. 4g. Cape Rufato | 32 43] 49 ae i ae E 
8. The Fly 33 16123 5| 5 25 E » COAST on the Main CONTINENT 50. Cape Mefurae en 
g: The Texel {53 25 224515 5 E within the STRAITS. £08 s,s 32 21733 52]16 12 E 
io. Amsrnxpam®) 52 23]22 391 4 59 E oT 1. FTO HO Tripaly 32 54130 45|13 CE 
mW ees gx ssf2z 5]425 El] 2 GinrarTaR |36 12f12 42] 4 58 W gee oul 35 53]28 gfro a E 
12. Antwerp gx xolar ssf 4 x5 E |] 2 Malaga 36 4S]r w IP: Cape Bona 37 3428 30]10 an 
13. The Brill 2 of21 313 55 E 3- Cape de Gat 6s 3 45] 3 55 54. Tunis x6 2 ae 30 so 
14. Middleburgh in % ae ati Lee W |[55- Bona 37 a 25 a 3 = t 
re Kens 37/21 33 3 5g E = brea 38 15]17 go} o oO E oe Sine 37 15/24 35] 6 sp 
Se 211 : ant, 8 5 % 14/2 E 
16, Oftend* $1 14/20 36 7 +6 Ey] 6. cape St. Mar- 38 35]17 50] o 10 E 58. Cupe Tidelles, 37 34[23 50] 6 10 E 
17. Dunkirh® Nt 2l2zo 2) 2 22 E tin. »- 6 138 46[18 15] 0 35 E or Dellys + « 437 "5}2r 
FCOAST OF FRANCE and PORTUGAIAL] faults 41 26|t9 53 2 13 E oo. Cpe Te 48 52/20 
reer a . arfeilics af, > » Gape Lenes 26 
1, Carais® <6 ‘8 Sala a E oe re : 3 47 ee Bay Ooee 36 o 3 
Uinta 52 §8lrg 29] 1 49 E |]10. Genoa “3 34h 2 2 
2 be Watery pi 56 a 44) 0 4 : tr, Leghorn be ae a bs B3 a : 62. rie de Tres 
a eee 18 3x] © gt E Has. Civita Vechi : FOCUS 9 oe y 
a Sin Head, s 5 es ia echia 42 1ofzo of12 20 E HG. rae be 3ofrs ax] 2 i 
Poe ones 49 44 38 9] 0 20 FE fis4. Naples ys oa ° gftz 29 E 6g. Tanvier 35 54 ie soy t 58 w 
g» Reven Mouth [49 34/18 5] 0 25 E |lig. Cape Spartaven-! §1]32 2zoj1q go E [l65, Tetuan 5 27 oe 3 San 
6. Cape Bafleur [yg 6 een WO noe eo © 137 55434 30416 E 
: 43)16 arf x 19 WII16. CupeC 3 50 ————— 
7. CapedelaHogue] 49 a 15 35] 2 : Ww is Galina ah 56 [a5 offe oe VIT. ISLANDS withi 
&. Alierney 49 golts 23| 2 7 willis: Cape St NMewiis 39 56436 16]13 36 E . 5 § within the STRAITS, 
g. Cafkets 49 softs rs} 225 W or Liceis 2 
10, Guernfey 49 33/34 5: : Bele: 39 45136 18 rE o 7 po 7° ¢ 
Guer 55] 2 Willig. A 7 : 35 55 1. ALuora 
gue | tenis ie pee Se alee ey a eee 
: . Nine 38 so}25 38) 2 2 Wilar. Zira a 2 - 45 te gE 2. Formentura 38 33,19 go, + 52 E 
13. bitder’ i 3 33/33 46} 3 54. My 22. Ragufa 42 a 36 ve ‘is ao 3° ae 48 sof 19 7 1 oi i 
ae i #8 50}33 35} 4 5 23. Cattar ; 45 EW ge Majorca hy er 
UN: Kees 3 aro Zz A! ag ¢ 2 58 E 
Oe mie Frees Coker Rte aati ha is le ee hea se 39 sufaa ay] 447? 
17. Pri 48 27/12 35) 5 5 Wilzs. Point Palerma | qo x re a os 2 c 6, C. To- End 
18, Camarita B 1 23113 9] 4 36 Wij2G, Tepanto 38 30 wa le oy Es fare of 138 46126 47} 9 7h 
i. oa a Bay te 25133 7| 4 33 Wl[a7- Cape Afatapan yO 27422 47 E 7. C8, Ree (Sar- 
ah 2hog ass 5 or Caliga s 5 146 3g l4o r6le2 36 £ pardeyN. J dinialgx xo] 27 25] 9 45 
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Long. |D, Long. | Lat. Lat . Lo. 
: Y Lat. . ir. Gr. fe ae fr. fr. Gr. Places Names, x tre tr. Gr. 
Places Names. fr, fr G r Places Name. N. ole S oe [eee 

ithi C.Sy- ° One of: a4 oof of 
VII, ISLANDS eae the STRAITS Mety- are 39 15143 40]26 0 29. Cape Lopas 2 5s] 27 30] 9 so E 
Sees 55° { fine. } P.O- 30+ Cape Nesro 16 S$! 359 6)/12 26 E 
"S. Pot Avakon, ‘ liva | 38 57/44 15 |26 gs 3 River Congo 5 40] 33 O}rs 20 E 
Minorca . « 7 56. Sciatto, orSchate] 39 22 41 33 [23 53 32. Angola : 8 57] 33 gtis5 sx E 

g» Galitta 39 57+ Scio or Xio 38 22143 47 7 33+ Cape St. Tho- 

10. Sardizia, S. End 58. Patmos 37 20/44 30 E 


26 
26 so OAS 2 see 12d Tol 32 Bing 38 
25 34- Cape Secos, Se- ss 
&9, or Seca. «29 0 33 39/15 513 
35- Cape of Gosd 
Hope® . 2 4, 
36. Cape Aguilhas 
or Lagullas. . 


59+ Zino 

60. Zio, or Sea 
61. Fermina 

62. Sifanto, orSor- 
FONE ire es 
63. Millo, Mila, or 


wn 


» 
re 
SES hist otto me oR itt 


aa. Afinaria : 
12. Corfica, S.End 
Bonifacio 
13. Corfica, N. End 
Cape Corfo 
14+ Gorgona 


E 
34 15) 34 dojrz7 oO E 
E 


34 54] 33 55jar 15 


« Capraia, or Cap- Belo x 4% i—-— ae 
a ecqeer ee Gp.f JEnd 1C. ‘Se. 
16. Lilboa, or Elta 55 W] of | John |35 15l4r 35123 55 ToS eee 
17 Planofa 44 65-}E |Can-[C. So- IX. The WESTERN ISLANDS. 
18. M.Chrifo 55 dia. {lomon|§5 0 4443/27 3 Sa eT) 
19+ Palmarotla, or 66. § Rho- 2? N End N, 
Palmeria .. 30 j des S End] 36 27146 13/28 33 o 4to to 4 
20. Ponfa 2 67. C. Tranguil 36 1146 3/28 23 1. Corvo 39 541346 aof31 0 w 
aie Ufchia 25 o8 { 7C. Baf- z. Flores ( Azores) 32 321346 ari30 sq W 
22. Strombello 55 3» Fyal 38 531349 20/28 20 W 
» Votcanelo 23 4 Pico 38 40/350 slo7 25 W 
24. Fellicur 55 5. St. George 38 521351 32/26 & W 
» Allicur 37 6. Tercera 38 57/352 IJ25 39 W 
26, Uftica 47 £ i Gratiofa 39 161350 34/27 6 W 
7. Trepano, W. er ———— }} OS. we es 39 37/352 24/25 16 w 
End of Sicily D et Onn ee eee « Vajo, or Vejia 5 712 
a heres VIN, COAS lot BARBARY and GUINEA. || 2° ¢ Ue" VS 3 acer 2) aos Ww. 
cily .5 E 1. Care Spar- ,0 ¢ fo 1s. Formigas, or 
» C. Paffaro, W. TEE ee a x Hormigas 37 491354 48/22 s2 W 
End of Sey E : 10 12. St, Mary’s 36 59/353 57123 43 W 
E 
E 


Meffina, in Sicily 3+ Cape Canvin 8 
+ Maritimo 4. Cape de Geer 7 
Syracuyey in Si- 5+ Cape de Non 6 
cily E |] 6. Cape Bajadore 2 X. CANARY ISLANDS, 
+ C. Molin, in 7+ Cape Olerado I eee 
Sicily 2... E |] 8. Cape Blanco ° N, 
Cape Paffuro E ff 9. Senegal I es ae ees 
Pantalaria E fio. Cape de Mird* ° te Sanco Portol3a 58} x 4lirg sg W 
Limofa E ffz1. Mouth of River a. Maderia Wi Ene 32 23 O gf17 33 W 
Limpidofa E Gambia... 2 3+ Salvages 30 Of 0 45416 55 W 
Nlaltat E fitz. Sierra Leona 4 4 Palma 280 4°1359 solr7 41 W 
Ouvre Poeil, a 13. Cape de Monte 5. Ferro® 27 Si] 9 Of17 go W 
Rock , . E or Monnt . . 5 6. Gomcro 23° 6) 0 30/17 10 W 
Grande, or 1, 14e Monferado 7 g- Pico'lenerif  |23 23 0 7/163; W 
Lonpo . E firs. River Setter or “ 8. Grand Canary Jaz 52] 1 asfig as W 
Ponva E Seflos . oy 8 9» Allegranfa 29 2c] § 212 38 W 
St. Andrea E |]16. Cape de Padnas 10 10. Lancerota *9 21 4 Softs 50 W 
Leta E firz. RiverSt. Andrea $}13 26 2 ii. Forteventura, 


Apotla 

5+ Corzola 

+ Melada 
Cotpha 
Cephalonia 
Zante 

50. Sopienta 
5te Rhodes Cury® 


18. Cape 3 Points HTS 


1g. Jaque Jaque 
20. Affene 10 


S. W, End 5 


w 

w 

te 
“a 
< 


XT. CAPE DE VERD ISLANDS, 
21. Cape Corfe: 9 55 £ ten 
22. River de usta, . : 

Or hare . 
23+ River Formota 
24+ Cape Formota 
25. NewCahiharEnt, 


9° oF 
frp 15] 6 - : x. St Anronto [17 Bf asz le 7Ww 
p Ze St. Vincent 17° 41353 die ag Wy 


In the ARCHIPELAGO, 3. St. Lucia, or 


26. OldCalabarEne, round Itund 17 54352 ssi2z4 45 W 
52. Tulfo 49 go] Az 52 2512 E 27 RiverCamerones 27 45 10 gk 4. Se. Nicholas 16 501353 Hee 7W 
53+ Lemnos 39 59/43 12]25 32 E lo8. River Angra ¢ 5+ Ale de Sal 16 | 2 
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Lat Long. {D. Long. Long. JD. Long. Lat Long. |D. Long, 
Places Names, : fr. fr. Gr Places Names. i Piaces Names. x. fr, fr. Gr, 
“* | Ferro. | E. or W. Ferro ° | Ferro. t. 


XI. CAPE DE VERD ISLANDS continued. 
: Point Romania | 1 161120 50}103 10E 


Point Cat 12 101736 371 08 57 F 
Siam Karrance 14. 18}118 301900 508 
Camboida Ea- 


24. Cape Glado 
25. River de Sinda 
26. Diu Head 


e ‘4 


2212 W 


U ‘yo 4 
6. Bonavifta 16 5/355 28 


7. Mayo, cr ifand| 


to. Bravias 14 23/353 33/24 7 gre Chaul, or Cochin, orChin- 


« Surat* 
May + «+ «|15 141355 33/22 7 W 38. Desa 2 trance « « » {10 23/122 35f104 55 E 
8. St. Jago 15 8i354 30)23 1 W 29. Bombay Mand 41 Cape Anarilla, 
g- Fuego, orFulgo.s4 50/353 54/23 46 hid jo. St. John’s 55 or Avarilla 13 25(125 38]ic7 oS; 
WwW 


rx. St. Paul 1 20:'352 5125 35 Choale .. m2 chen 2... [rg g]t25 31f107 stE 
= en? + 32. Dabul 35 « Macas* 22 13131 26/113 gol 
Xi}, SOUTHERN ISLANDS. 33- Rajapour Ife 45 Tonquin 20 goli23 151105 355 
Ne 34. Goa 25 Canton* 23 8]130 434113 3 E 
o +] 6 sto s 35. rae 35 Batiey Ok ee 
‘ a os acl 23 10 2¢ E []36- Manquclore ° moy Hfland 2h 354134 254416 gs 
Be peda ieee Pac : ac oo f ; 13 FE [37+ Tellecheary ° Hockfew = 26 30) a 554118 15! 
3. St. Thomas o of 23 gs] 8 13 E #}38- Callecut 5 River Sawadia J27 514136 254118 45 1 
pXwees ——2-— }]39. Cannanou 1c ‘ Liampo, Lingpo,, 
Ss. 40. Cochin 3° or Ningpo 29 59,138 Tof120 408: 
4. St. Matthews | x 30) rr 3416 6 W]}4t- Anjanga oe Mand Chufan [30 (01138 r0]120 301 
*: ory faz, Cape Comerin ° Nanquin*® 33 45.337 36ha119 561 
5» Annabona 210 25 2] 7 22 E [43° Colombo, an Pexin® 39 54134 3)416 235 
Prete ace Zeyhn os . 
t dina [72d] sof se w]e Rac aecy 
7. St. Helena Novals6 c} 23 ay] 6 9 E bes Fone en a XIV. ISLANDS in the EAST INDIES, 
sa gtk , ma on the fame 2 
a eee A- t5 5€] 12 25] 4 35 W 46. Trinconomale 1s ‘tos 
“ cuntia 57. S| 3 45113 55 W]]47- Great Baffas St. Paul 93 Of 75 201 
ese [37 5y73_ 55 Shoals ... 20 ae AE 38 4c} 90 x5] 52 351 
TT ee 48. Jetrapatam ° omeras de Caf- 
XI, Main CONTINENT in the EAST ni isin aa ileleraae sdcaal Seixas ee tat 
INDIES. 50. Trincumbar 25 St. Joan de Lif- 
Ss. 51. Porta Nova 19 bon we eo W25 24h 7X St 53 a5 E 
1. Bay de Arro-fo “fo 749 7¢ 52. ieee? a8 53 Diego Roys 19 sol 79 5] 6 25F 
Go or Dallagoal25 30] 48 40]3r © E [153. Fort St. David, St. Brandon 16 38} 82 5] 64 255 
2. River St. Lucia }28 20] 49 52/32 32 E or Tregapatam 23 Mauritius 20 1c} 70 3c] 52 sock 
3+ Cape St. Marti: 54. Congmere 42 Malha 11 15f 78 5} 60 25£ 
or Mary 22 40] §2 40135 © E Hiss. Fort St. Geerge| C.St. Ma-| End 
4. Cape Corrientes [23 co] 53 52 36 12 E or Madraffapa- Ys S. of [25 47} 60 45 46 sE 
g. Mofambique [15 4/58 q5lat 5 E tam » woe 7 C.D’ Am-|Ma- 
6. P. de Aguada, 56. Pullicat 57 bre, N. [da-[rz ro} 68 gof sx cE 
or Del Gada 10 317} $7 45/49 § E 57- Armegon 47 . [gatear. 
7. Cape de Falfo 9 of 59 55139 45 E 58. Petapoly 17 Terra del Ma- 
8, Tongon 4 50} 56 34438 54 = |lsg. Diu Point, or dagas ss. . ftg 2gf 62 r0f 44 goF 
9: Mombuafo 3 sof 66 5/38 25 E Mecha 6+ 7 St, John de No- 
o. Molinde, or 60. Mafulapatam 45 Va we eee ft7 20 60 ssf 43 157 
Melinde . « 2 58] 57 10139 30 E || 61. Maflipore 32 St. Chriftova 17 36f 6x rst 43 35 |. 
rye River Lamos 1 20) 57 48140 8 E 62. Vifagapatam 32 Mayetto 13 of 63 33] 45 332 
12. River de Faces | 0 4.1) 58 50f4 10 E 1163. Birmlapatam 44 Joanna 12 of G2 38f gg stb 
64. Pondy 50 . Mohilla 12 gf Gx SSP gy rt 


Comero, or An- 
Razecha 1X go 


65+ Jacarnaut Pa- 


gol wreee 


pt 
fe) 
a 
wv 
rey 
Ava 
> 
wn 
ts} 


13. Magadoxa 2 


i 14. Cape de Buffas, 66, Arfipare 55 Morfia or Afon- 

' or Boxos .. 4 G1 65 13/47 33 E [}67. Point Palmiras 27 Sia oa Yay ete 8 at 57 so] go 1k 
ae. Cape Gardefoy fr 44] 63 55/51 15 E 168, Balasore Road 23 Zanzebar 6 48] 57 42] 39 ga F 
16, Aden 13 of 64 36/46 55 E [f69. Pipley 42 Penda § 20] 67 ro] 39 3048 
17. Mocha 14. 10] 62 25144 45 E f]7o. Hughly 4o Comero 10 30) 62 14] 44 34} 
rk, Cape Matriaca $15 23 6y 45152 § EF fizx. Dacca 30 Cofmedclo 10 14) 68 52} 51 12 
19. Defar 17 oO] 73 10/55 3° E ff72. Cafimbazar 20 Juande Nowa [9 30] 70 16] 52 36 E 
zo, Cape Refulgat J22 41] 77 20159 49 E 1173. River Bengal 56 Attore Ife 9 551 74 25) 53 45! 
aie Cape Muea, or 74. River Aracan 1S Agalega, orGal- : 

Mufcat « « © [23 321.77 20159 40 E lh75. Pegu 55 lega we ee | 9 47] 72 6 54 26 
22. Bufero 29 45] 66 sslig 35 E |l76. Malacca® 45 Setta Harma- F 
77+ Formofa 5 ror : neaees ee | 2 47) 76 481 so 8 


24+ Gomdbaroon 27 201 74 15156 35 E 
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Long. |D. Long. Long. }D. Long. Lat, Long. 
Places Names. Date fe fre Gr. Places Namet, ee fr. Places Names, ie 
7 5. Ferro. E. Ferro. 
aoc —~ Jf | 


in the EAST INDIES 13. River Grande Jo «| o 
ae pacar sans 74+ Crlebess N. End Entrance _ 438 551325 
=. 75- Meridano, W. 14+ IN. St. Catherine} 5~ 4328 
Part. ... 15. Cape Frio 23 0/335 
27. Quevelo, Que- | o / f 76+ Borneo, N. Part 16, Cape St, Thomasl22 10/335 
bella... © f 3 53 52 31E 77- |Leuco-| SW Pe 17. Spirito Sano 119 594335 
28. Baffas de Ban- 78. | nia [NE 18. Cape de wbrothes! 18 151336 
has. .eee [15 5 41E 79+ |Formo-|S, Parthe2 19. Port Segura 16 311337 
29. Hermanos 3 32 40 Elise, | fa [N.Partles 301138 20 
30. Ie Gratio G6 ro 50E 81. Pifcadore Mands 336 
gr. Padra Banhas | 2 to 5 27E : f 
las de Chages, : Vat aersys WNC ay 6 ¥5-wieeermere cifco . .« . Sto ro 
a erate i ae 6 40 E/| XV. COAST of AMERICA inchs SOUTA-||,,. Cinkded o 
34. Diego Grarioja | 8 20F SEA, from California to CAPE-HORN. aanilued 8 33 
34. Three Germans | 4 38 E 23. CapeSt. cdiez ffir 8 35 
35+ Crofs-IAand OEM 3. Cape St. Sze 24+ Rio Grande 5 20 
BASTIAN.. 25¢ Cane Asgue 5 


2. Cape St. Lucas, 26. Witad Fedinan- 


36. Yas de Amber | © 25E orlucia ... [2 do Loteaha 3 50 

37. Sacatora, or : 3+ Cape Corientes 27. Para River 2 su 
Zucatora . . [12 of 4. Aysapilco 28. Ifland St.Paul | 1 20 

38. Abdeleur If, = [12 49E 5. Aqustulco 29. Ul. Trinidada Joo 40 

39. Cubello ,. 1 8 qoE G6. Guatimala 30. Til. ces Picos 22 30) 

40+ Malique pee Be? 53E 7. Panama 316 Hl, de Martin- 

qt pergilay orGrire S ze 8. Bay Bonaven- 

42. Qualpera 


43- Andomaon, or 


» fiend Gallope- “gota . . Irg aolz48 

Antada ... [tt 27 9 ga... 33- If, Afcenfion | 7 4o a 
440 Ceylon, eA F 

or C, Gallo 10 
aed [Part : 37 || ta. Cape de Adjugo XVII. COAST of the Mam CONTINENT 
’ ee tie SOEI iy. Lina® in the WEST INDIES, 

. 12. Arica 
Reys see. [0 5 13. La Serena 


Manila tqe Hl, Juan Fer- 


nandes 4 6 
15. Baldivia 
16, Port Steven 
17. Cape Vidtory 
18. Cape Horn, S. 
Part Terra del 
Fuego 


x. River Ama- 

zon’s Mouth 
2, Cape Orange 
3+ Suranam 


BRAWN 
Mn ON wa 


- Cocos «ses 
Andaman « « 
. Borneo wes 
Nicobar . + 
. Sumatra, N.W. 
End 2.2 ee 


SMM ee ode oe 


Wma 
OpND 


5+ Cape Naffau 
6. Cape 3 Points 
7+ Mouth of Oro- 
nogue River 
8. WM. D9 imiduailea 
ge IN, Margarita 
ro. Wl. Curative, or 
Quicafoe . 


we 
wn 
Lc3] 


XVI. COAS'' of BRASIL in South America, 
from Cap: HORN to Cape ROQUE. 
—— ee eee 
s. 


Benccla vas 
Sumatra, 8, Es 


1. Le Maire Straits 
2. CapeVirginMa- 


End wea. 5 5E ry of Magellan tx. Cape Conquin- 
Jambe I 50F Straits . . bate: sey 
Bantam 6 SOE] 3. Point of River 126 Cartagenu* 
Batavia 6 4q1£ Julian. 13+ Darien, ov Scots 

» Naffau Mand 2 27 Ef} 4. Pepy's Iftes Sertlemenc 

» Engano, or 5- Cape Blanco 14+ Porto Beli 
‘Trompeus ., | § 3s F 6. River Camero- 1S. Nicaragua En- 
Selam 8 SE trance 

» Princes Mand | 6 30. a 16. Cape Cumaron 
Java, E. End 8 32 E 17+ Cape Monduras 
Straits of Sun- 18. Salamancha 

fy Ai 8 oe 8 6 19. Cape Catnha 

Banca, 8. End [ 3 2 4oE dress, 


20. Cape Condele- 


Borneo, South to. River Plare 


; ‘ F319 59 4rWw do. 2 
Point. ©. 673 sq 32 Eflar. Buenos Ayres*in etal abe Pec 20 Gampecha 
Randa Mes ; 45 wz E River Phite 34 351319 35] 58 sW Tiitte, or Trick 
Celebes, S, Endl 5 1c 2 Efirz. Cape St, Maria 34 391320 551 66 45W Iles 2 oa, 
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XVIE COAST cf the Asin CONTINENT 
in the WEST-INDIES continued. 


32. St. Andreo 
33 Caimanuback 
34. Pedra Shoals, 

Nz Site e. ae 


39- E. End of Hif- 
paniola . . {18 
40. St. Demingo, in 


23. Sierra, or Capepo 4 70 74 9 7 
de Martin . « [19 rolx8x col gg : 
24. La Vera Cruz 1a 121275 45] 97 


. Ky : Hifpaniola « .{xS 2 St. Mi! 
25. Mexico¥ 20 0/274 of103 4oW Pp. mae 35. St. Milan 
26, Tompeck 22 201277 2cf100 20W]t4!- W. End of Hit- 35. Guayna 
a7. River Spiritus paniola . 18 2613 37+ Cozumelli. « 
San&us, ov Mit 42. Eait End of Je 38. Zuna Quita 


maica, 13 
43+ Port Royal | in 

Jamaica os |x 
44. Weft End of Ja-|- 

muica 18 B8i298 35 
45- Eatt End of Cus 

b2 a » « [0 151303 40 
46. Havanna 22 40}294 40 
47+ Welt Endof Cu- 


fifippi River’s 
Mouth... [28 541280 45] 96 55W 
28. La Phillipina, cr 
Apalacina . « \29 471292 51) 84 49W 
2g. Cape Morida jad gzthzg7 5] 80 - 
30. Efcondido 30 20;288 5] 89 35W 
31x. Bay Hondy 22 451293 55 
3z- Cape St. Anto- 
nio..... /2% 45/292 3] 85 37W 


XX. COAST of CAROLINA, VIRGINIA, 
MARYLAND, PENSILVANIA, NEW 
ENGLAND, and NEWFOUNDL AND, 


1. Bayof St. Avu-} 9 
GUSTINE . « [30 101296 


ba. 4 « fer golzgx 5 2. Port Royal 3% 08297 
—_—— 3. Charles Vown, 
XVIT. CARIBBEE ISLANDS. uponAfhley Ri- 
eee nay XIX; BAHAMA ISLANDS. ver 4. 33 5)298 
Cape Roman or 
Cattit . 3 274299 
y. TrRintpapa Cape Fear 33 5S8}300 


xy. Bermupas 

2. North Part of 
Babama Bank 

3 Bahama Mand 


2. Tobago, Weft 
End . . . 
3+ Barbadoes, at 
Bridge-Town 


6. Cape Hatteras [35 15]3 
Cape Henry 37 
Cape Charles 37 16 
Cape May 39 


4. Granado 4+ Abaco, South Cape Hinlopen, 
é cnascies End . . or Cape fames |33 50]302 
+ Boquia 5. Harbour Ifland Long Ifland, 


6. Andros, Noth 
ENG cet, 

7» Providence 

8. Eleuthera, South 


7+ St. Vincent 
8. St. Lucia 
9. Martinico* 
10, Dominico 


Middle . . !4o 5e 
Sundy-Hook {40 2, 
» New York 40 58 
Fifher’s Iflands {q1 20 


11, Marigallante End « . Montock Point 41 181307 

12. Guadalupe 9. Cat ifland, Mid- Block Mand 41 15)307 37 

13. Defeada dle . . Elizabeth's If- 

14. Antigua Vj] 30. Watlirg’s Mand land . . «14% 35/308 22 

15. Barbuda it, Rum-Key + Martha’s Vine- 

16, Monferat 12, Exuma yard . 4 2 14¥ £4/308 26 

17. Rodurda 13. Crooked If, N. Nantucket Sf | 

18, Nevis End . se Jind . 41 151308 4) 

196 St Chriflopber’s 14. Long Hil, South S. End of Nan- 

20. Fuftatia End... tucket Shoals [39 50]309 17 

ar. Saba 15. Atwood’s Keys South End of St, 

22. Se. Bartholoew Mayaguana George's Banks (41 5sf310 25 
mew. 6 6 : 17. French Keya Plymouth 42 2/305 yg 

23. St. Martin's Marapervouz Botton Entrance’p2 3uf3u8 12 

a4. <dnguilla Hogtties » Cape Cod 4% 12/308 go 

25. Sunbrero Hineago, Weit Cape Ann Mand'42 46/307 50 

26. cdneguida End. eo Palcataway En- 

27. St. Cruife Welt Caicos trance. 6 143 26/307 25 

Be Kirgis Caicos, North North WYar- 

29. St. Sborurs End »« «6 « mouth . , [44 nglseg 37 

go. Se. Pubn de Pore Turks If. Panobfcot Riverj44 golz1o 25 
Rico. . Abrolho Bank, Point, or Fort 

gre Tes and Rocks N.End 2. Royal «6 [4g ggigrr 65 


of Musee s 2g. Plate Wreck Cape Sable 43 SONZIZ 37 


32+ Tortuga 26. Mucares Wfland Sable 44 20/318 34 
« Mugaritia 27. Verd ape Hre 

33 £ 27. Vere Cape Lrcton $0 Ofg19 5 

aq. Blanco 2d, Cajad Zal Cape Charhisy or 


45+ ‘Vettigos 
4a. D'Orchila 
37. Bonairy 


29. Pinos 
jo. Great Camains 
3r. Littl Camains 


Chr. Straits {5a ro]g23 35 
Anti Cofti IN, 
the Middle 49 4o]316 so 
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AO ee en me re Stn te ney as ms es ees | Se ere | wr oe a 


ee, 


SAROLINA, VIRGINIA. . 
XX. COAST of CAROL , 25. Black Point, or 


_ , 
ARYLAND, PENSILVANIA, NEW . i 
Ha ee "and NEWFOUNDLAND, j[20. Viner’s If. 53 5{293 32] 84 SW South End off 9 /f 0 ¢l o «@ 
By tinued 20. Cap? Henrietta Charles Ile 78 of 28 10 25 E 
: _ — Maria... {55 7J203) 5] $4 35WI]26. Decr Scand 79 1sf 30 22] 12 55 E 
o tlo oo 22. New Severn 56 of239 15] 88 25Wil27. Fowl Sound 77 ch 30 2,f 12 bear 
Teh . 2 eh) Sons, ne . 
Qucbock* +6 53307 47] 69 53°Vf}23° Port NeHon, or Wee B: N Sousa a q5 39 Isl 12 35 é 
39° totes Be 2. ol 67 joW York Fort . « [57 r0f283 37! 94 3Wlz9. Horn Sound 76 45} 32 13/13 32 E 
34+ Tadoufacle + 6310 a0 7 aw |f24- Cape Churcd:ll 59 of2S2 15 95 25W fiz0. Point Leskont 476 25) 33 33 15 38 E 
37 Bay of Breft 52 4c1320 3 57 ow 25- Sir Thomas 3%. Ih sie’s Sound 78 sel gg asf 23 5 E 
38. Bell-IMand 52 7/322 07 55 ae Roe's Welome (64 15285 511 92 gWH32. Cape Barcas, o1 
39+ Cupe St. Fibs 50 25524 471 52 22 yy ff 26. Cape Southamp- Barcam ... [78 15} 30 36] 22 6 
qo. ese curals 49 75 3°) = 2° We ton... .. [64 Cape Blarco} F477 4sf 41s] 22 25 
+i French Bes 26 i 3? e Say 27. Shark Pore 64. Dues sve & “e777 35) 49 43] 2305 
422 Aas af ng ee 55] 37 45, 28. Nottingham If, [63 » err Lome} e7® ssf it 5) 23 25 
43. Cape Roye J+ 319 55 as aay 29. Afil’s Mes 64 eo Midard 176 rst gr 2c} 23 40 
At: all ae ive F7 EVID AT) 58 25 30 Salifbury Wand 163 Wael “Mert tog ref zy 21 25 
+5 petra ave a7 3cl323 a2] sq 2swi}3r- Salvages Ifland 162 » Lee's Furstand 7B sf sr «| 23 20 
46. Placentia Bay + 45 3 3 54 3 ae po ateleg 63 fea es , 7439 35 43} 18 3 
ae ae pte 47 T2412] 53 28% 33- Refolution Ie oT «Tee Pernt, or 
ae mee . 38 cf325 56] 51 ag W]} 3% Cape Elizabeth 162 Deftre ,_ 477 4° 86 4-} 69 5 
49+ Bay of Bulle [47 sclzx6 54 saW]] 35° Cope Varetwell [59 451330 5c recy Yana” 6 5 77 23] 59 45 
50. bola nae 46 aclz25 43] 5x 57W ; Ga east . oe Bs be 2 — . 
1, Cape St, Fran- fe re | ; 
2 cis . 4. 448 0325 49] 51 5xW . Fretumborough 70 Of 78 ss Gs 15E 
52+ Conception Bay 3 XXI. COAST of ICELAND, GREEN- Colgoyen If, fg | 62 351 44 55 E 
Entrance V48 20 325 27] 52 agW LAND, NOVA ZEMBLA, and the NOR-}}4 Cape Candyncfe $9 5 6o 10] 42 30 F 
Barcaleau 18. 138 gcl323 391 22 cwil THERN ISLES. 47+ Cape Parfo 66 3-1 55 35] 37 55 F 
53° ca Me t4S 4 gf 52 1 7 
a. Trinity Bay E aa 48. Catnife 65 43 $2 44135 9 E 
54 eat) ay En- pe eae a ees o o 7 49+ Archangel id 50 58 sf 40 25E 
55. Penewin We, eS oF 24 45 2 cc] F Sounn Rovaxl66 243 50. Crofs- Shand 06 31) 54 SI 36 28 E 
56. Grey's If, 50 35}jo4 ac re 3oW 2. Bargarer’s Point]66 16 5. Cap: Gallant, OL 
‘ 3- Whales Bay 65 20 Sweet-Noie 
4. Grime’sHole,or 52. Kilduyn 1. 
— Guberman’s 53+ River Kez, En- 
XXI, COAST of HUDSON'S BAY, and Rocks... .|66 29 35W tance... , 


the STRAITS, 5+ Gamar Iles, or} 4 Fither’s Mand 


Gide 2... 55 4St350 41] 26 soW]l 55. Morté Cape 
6. Wifuarmia Mes 63 22 SQW]IS6. Surroy Mand 
1 BRurtron’s 7. Rool-Point 64 26 29W » Tiomfound If, ; 
Isnes eo. . 8. Halu ford 64. 34 48WIts8. If, Sanien, S. 
a. Cape Charles g. Suow-HWill 55 27 19W W. Point .. 
+ Cape Waifing- 10. Fair Foreland [66 26 32W 59° Lov-fort, Wert 


Point 2. 6. 
S. W. Point 
offame . . 


3 

ham oe ae , it. Roge Point, or 
4. Cape jones Orel Bay ow. 
§) Mansfeld If, §2. Alarsiz, or Lun- 


v 
la 
w 

ie) 

= 


the Mindle genes 2... 166 24 5 W MVerro, or eroy 
6, Sleeper «Hes 13. G.ims 1), 67 2 39W Wand ... 
q+ Baker's Dozen 14. Ifles of Feryo 62 5 5W + Dronen,o:Dron- 
[Nes . oo. 15. Langeness 66 46 12 55W them .. 4, 
8. Rears-Hles 16. Si//y, or Pappy 30 Ranflel 
9 Cubbs- Me ns (058 50 12 1sW 4, North Point 
to. Fi vfion s I. 17. Horn Bay 64 59 sw Standland 
ire Solomon's‘ lem- 18. Bherchant’sFore- Kat's Nels, or 
ple ee lind ww. 63 2 17 10W Seut’s Nels, S, 
tz. at verd™ TM, 19. Portland 04 21 10W Point... 
13. Dan hy's Thand 20. Green’s Ifland 66 5 4asw Tlearle Ul, S, 
14. Charlton's [f- 21. Beerenbergh, on — End... ee. 


fand wwe, 
Wg. Rupert's River 
16. Frenchman's 
River. 
17. Point Comfort 
18. Moule River's 24» Cape Cold, N, WAY os sees 
Mouth . , End of Charles gz. Macherland 


z . 

3 ‘ . "s Rate : 
5 J - : 

to Albany Fore U5a ablaga as] 84 Me se ase Pog Oh a 9 551: icles 

Ee 


John MainwVt 
finds... 
220 Hacluit's Head 
Hand... 
23. Faiv Moreland 


Noth Bergen 
Rommel Ml, N. 
Ui ae 
Jedder 

Naze of Nor- 
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ee ao eee 


XXII COAST of the SOUND and 


BALTIC. Ofel Mand . « 
i en nee ove men ea me sn Parnaw 
Runen Hlind 
1. Marsprn, orfo 4] & ? of Riga 
Manner «+ [58 rol 26 32f 8 52 FE Domenefs 
a. Caperwick 59 201 27 45, 10 5 E Der Winda 
3. Larwick 58 54) 26 5s gis k Der Memel ‘ 
4. Anfloo, orCori/- Coninefbury The Places in the foregoiag Sea-Coat 
tian? 6 +e + $59 40| 27 35 9 55 E Dautzic® rhe are givm na unter difting 
5. Gottenberg Gat|s7 50! 29 sof 12 30 E Heel Heads, aud numbered for Reference, to foew 
6. Cape Kol 56 30] 29 48) 32 SE Wifby, in Got- the Situation and Geography of Places, in 
q+ Elfinore 56 22] 31 17] 13 37 E lands. ea HH Refpcs? of each othr, as well as their Lati- 
8. Elfenbergh 56 ro} 30 5] 12 25E Gatland N, End “tudes and Longitudes. Whereas an alphabe- 
g. Valfterborn — 55 28) 30 344 12 55 E Gotland, 8. End tical Table of the fase Places (cfpecially of 
10. Chriffiansple  |56 30) 33 351 15 55 EF Bornboln EH the les remarkable) bad required above dou- 
ar. Calmer 56 40] 34 10} 16 30 E Carmin, or Ha- ble Rocm to expla'n their Situation, An In- 
12. fie S. End 56 17} 33° 5} 15 25 E SONA ee 6 cal fiance of which may be feen, of the Room ta- 
13. 2 land § N.End]57 20| 34 35] 16 55 E Jafmond or Ru- ‘ken 09 explain the Situation of alphabetical 
T4e cone 58 40] 35 55] 38 15 © Rep oe oe Places, in Robertfon’s Navigation ; zwbich 
15+ Stockboins 59 20) 37 19 2 frac 3 =H yet pivcs no Idca of their Contiguity 
16. Aboo 60 40 38 Pe 21 fF Straelfund | ai eat ther Conmiguity 
19. Rafbergh 60 28] go 1c] 22 30 E Wilmar 
18. Borgo 6o 40] 43 33] 25 SSE Lubeck 
1g. PeltingSound ]60 32] 44 25] 26 45 E Copenbagen* 
20. Wyburgh 60 §2] 46 si} 29 x1 E Mofcow, Ruflia 
ax, Peterfeurgh® [60 | 48 of 30 20 E Eltenore 
22. Narva 59 271 46 of 28 20E Uraniburg* 
23. Revel 59 35| 42 26] 24 46 F Anout, or dn- 
24. Nargin If. 59 351 42 51 24 25 E belt I. 2 es 


25. Sybrannefsin Da- Lefon, or Lef- 
goo, or Dage- now Hl. wee 
Fort s+ +ee £59 O| 40 35] 22 55 E The Scazw 


The Differences of Longitudes are given from Greenwich Obfervatory, for determining the Place, Declination, or Right Afcenfion, of the ce hfial 
Bodies obferved under a diffant Meridian: All Ephemerides, in Books of Navigation, being propeily made for the principal Place of a Nation's 
Obfervatory. 


Hence the Reafon of each Nation beginning the Lengitude, or giving the Difference of Longitude, from their Metrepolis, or principal Place 
of Obfervation 3 for the Purpofes for which it is principally wanted, 


Therefore, the Longitudes from Ferro-Jfland, ferve only to compare with what all other Nations have fixed, or fhall fix, them at; by firl 
difcovering the Difference of Longitudes from each Metropofis or principal Odfervatory of cach Nation, respectively ; and then reducing that 
Difference of Longitude to the Longitude from Ferro; by which Means an‘Agreement or Difference in the Longitudes, among the different 
Difcoverers or Navigators, will be immediately feen ; and thence a Certainty, or Improvement thercin, may the fooner be had, 


Ant we are of Opinion that all Nations fhould publith their coeleftial Obfervations quarterly, or annually, asthey are made, forthe Ule of the 
Navigator, ag here mentioned, and the Good of Mankind in general, Inftead of which, we find the caleftial Obfervators of our own Rit 
Nation, byfome unaccountable Difpatition or Principle they are poflefled of, more backward or averfe, than thofe of any other Nation, of com 
municating their Obfervations (though they are paid for it with the public Money) tor the Ufe of the Mathematicians, in parfecting the Turory 
of Morron, and making Afronomical Improvements; On Account of which Degeneracy, they may be deemed Mere Onsrr varons! fat 
different from that Great Mathematical Genius, and Afronomer, (Second to Sir Isaac Newron) the fate famous and communicative Dr 
Harrey ! 


An 
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; : rE rj i GYTUDES 
; p E DES of promifeuous and remarkable PLACES, with their LONGITU 
a anhenie an We ys BE : Poa Die ate from Greenwich OBSERVATORY. According to 
Cine ot the Sieur DESPLACES, in his Ephemerides, from 1715 to 1725. 
e 


a zr, JD. Long 
Long. |D. Long. { Lat. N. Long ong, 


Lat. N. ‘Gr. Places Names. fr. fr. Gr. 
Pigs See oF Se | parse, bo W. is Rae Lene NYP: 
i. 7 stor o 7 oe of 
, ° . 

: 6 4g] 94 24 76 30 E || Marieilles 43 19N] 23 7] 527 EW cas In the SEA-COAST TA- 
AGRA, in Mogul % 43 Ni sa of 36 36 LEY Afartinico 14 44.N [316 41 6x oW BLE, the Dif) nce of Lonzitndy 
Alexamiria, Syria 36 32 25 El Meg 38 21N} 33 56] 16 GF from Greensech to Paris Obforca- 
i % 6 oN] 55 Of 37 10 effina Nie tor cow {ft Lene ; 

Alepp?, Syria 3 IN 7 54[ 30 4E tf Adexico 20 0 274 9 3 years | to ee taken according to Di. 
Alexandria, FES¥P\ a 13N 2 53 5 ZEW Milan 45 20 N} 26 3 ° 45 3 Ually, 2° 207 FB. which taker 
Anficrdam 5° *3 24 28 6 68 Ell Montpellier 43.37 N] 21 32 3 4% y from 209, Eat Lenaitude of Peoer 
ES be 7 Ny 22 32 4 42 E | Mofcow 55 3°N] 57 ©} 39 10 E from Ferro Ile, leaves 179 30° Ty 
Avignon Raat pe: Munich, Bavaria 48 ISN] 29 30] 11 gol Longitude of Grascwich trom 
w I 2 23k Ferro. 
Barcelona : = aa ae aS 106 10 E Nants 47 13N} 16 7 1 42W 
Batavia, Apes Sst st o| 33 37 El Many 48 42N) 23 57) 6 7}. 
Berlin 3° 338 ah a a3 an E If Naples 41 5N} 52 20] 1b 304 
foulagna, Misly BU ON 16 a “o 35 Nice 43 4iN] 25 7414 from Greanwict ty Paris O4ers 
Bourdeauy at a 20 re 2azk WwW ‘tery is taken 20 10! Be only, ace 
Bourges 4 47 N ar ee 16 57 Ef] Olinda, America 8 33 s 342 307 35 2° E cording to the Pynch Auth a 
Breflau, Siiefia 23 3 N ae é 9 4 E ff Oftend 5t 10 N] 20 31 2 4TH of De dr Cah, by which the Dir- 
Bref a 3 N 20 A7 2 67 Ef] Oxford, England 51 45N] 16 26 1 24.W ferences of J. da Ep or W, of 
Smaps Poa © Greenivich Obfervatory are aljuted 
: 36 37 N{ a1 so] 10 20 E}} Padua 45 3iNP 29 TP rr Ey the given Longitudes (accord- 
Gedie 30 2N I E j[ Parrs Onserva- ingto the Sieur DESPLACES )} 
Cairo, /Egypt BP Mies eb ee te z TORY « « « J 38 SON} 20 Of 2 CEG 
Cambray See Ags oe ll ecg Bares tell 44. 44N] 28 27} 10 37 E “ 
Pears Efpe- ees oy Peking China 39 S¢N]13q 16]116 26 © The Diffrence of Longitude from 
Sci oe N 19 54 E || Perpignan 42 4iN] 20 33] 2 43 E London to Ferra in the New Sea- 
iar ak aka i628 ION os! pe: 17 2ow Porto Beila 9 33N]297 50} So oW Cahndars correéted, and Afartncr’s 
ues is qoN oz to 73 gow Pondicherry, Eaft . - Compafs newly r.ctificd, is 17° 
ap ice 6N]324 30] 53 20W Indies 3. « J Ir 55N] 97 30] 79 403 43! We which is 17° 507 W. trom 
Cayanne, America 45 N 324 3 2 eSWH Praguc 50 4N] 32 22] 14 32 DY “A, and astnich Eat from 
pe oe z N 2 rf 23 33 E fe greeinss with the Fresed 
pacha ia 3 417 3 25 iz Be E |] Canton, China 23 SNJ]130 43}112 53 & Busvvity 5 which we have cor- 
Gincow, Poland | 30 10N] 38 c| 20 108 Quab 6 ssNIso7 47| 70 35 fst ava alaee 
Quebec 40 SIN |307 47 eing only ro’ Dike se. 
Were 4 22 NP 46 11] 38 21 E Es 
Dublin 33 iN] to 3c] 7 20W]} Rechesie 46 ae 16 357] 2 13% Hence, if you a‘! rof to fome 
Redes eh 20 20 1p = 24 WT of the Longitudes from Ferro, in 
, ¢ N aoy 12 30EF : yh ts su 
i 6 ON] as cl 3 SOW] Rome At 5+ 30 oe the | Sea-Cou? Tadlt, they wi 
eater ° : ; Rotterdam 51 5ON] 22 50} 4 er | nearly agree with fome of thefe 
Florence 43 47 N 28 so} 1! of Rouen 40 rN] go gS] 22 58) | alphabetical Longitudes from Fer- 
Peak for cee aM Gilad Wie Siam, Indies 14, 13N]ia8 zofr00 40 E 7” 
; yr 33 283N] ac of 27 10 E | ms here fs 
adalupe, Anieri- Smyrna 3e 45 Apa (oe There is f 
eae ce | 26 2ON] 516 rif Gr sgW I] Stockbolme 59 30N] 36 15} 18 she ieee Gani ak , 
Geneva 46 12Nfon of 6 10 Ff] Stratburg | 63 35N] 25 25) 7 35% lind Loavitades in Ree ws 
ai xg 3UNP ox 25] 73 35 Ff] Surat, ladies 21 wwN) go of 72 r0 b [elgaricn, as if the *+ Whats 
Goree, Cape Ved | 14 39 NJ 0 35] 17 15W {tudes and Longitmte. wort never to 
Gurenwicit On- . Teulon 43° 7N] 23 35 5 45 tL be fixed, but thitted their Plices 
SERVATORY «.] 51 29N] 17 go] © © ‘Tripoly 32 stk gto rif 13 21 i wth the Latitudes an? Longitades 
ce HR SONP 25 FOP 7 BOR Ue Stars, Ta eur Soa Couff 
hs 53. 40INY 2B act ro ag E bp Use Latitudes aad Longitades 
Hamburgh 53 +b é a) Valparaifo, South oF Dtae Lare according te the pree 
: c 2S ag 222 = 
erufalem 32 50 NG 53 ge} 35 40% gemenes we 3 eee 505 28 é ae 
fle of “erro 2S § ‘ vo of 17 aN oe - a : a 34 : qe e 
if er fia 32 gut Fo 4qop g2 40 F entice 35 35 N] 30 40 zal 
eae es ae it eae Uraribir ye gs gp 32 gop 12 42 i 
Livsa, in Peru 2 20 Sf206 yo] Sr sW 
Liplic SP fQgN] 30) of ae ro & 
Lithon PagNbogrsl 8 35W 
Lurvon 58 39Nf 17 4a5{ o 5 W 
Alacad, China 22 I2N[sq0 4Btirse 68 E 
Mahuca, Ladies 2oa2Nfore qchror gg hk 
Madtid qo 26NP ty sol 3 3oW 
Malta 35 AZ NE ge of sp 18 E 
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|Captain BROWN’s DIRECTIONS for the Safety of Homeward-bound 
SHIPS, coming into the ENGLIsH CHANNEL. 


FIRST, I recommend that all Ships and Veflels, coming off the Ocean, be fteered in a Parallel of Latitude, not 
more nor lefs than 49° 30’; keeping your Lead going, endeavour to ftrike the Ground in 100 or 120 Fathom Water, 
which I call the outer Edge of the Britifh Bank, or Soundings. Steer from thence E. 6.8, } S. in Order to keep your 
| Latitudes by the Compais, till by your Log you have run 80 Leagues from the above Sounding of 100 or 120 Fathom 
Eaftward. Then may you 4av/ to the Northavard and make Land at Pleafure. But, if interrupted by Clouds, gy 
hazy Weather, fo that you have miffed an Obfervation for feveral Days, whereby you cannot, with Certainty, de- 
termine your Latitude, in fuch Cafes, if you come into Soundings from the W<ffern Ocean, obferve, as before, to get 
Ground, if poiible, in 100 or 120 Fathoms, which obtained, keep your Log and Lead going every Hour; fteering 
BR. 4.3. £8. till, by your Diftance, you have run from the aforefaid Soundings 40 ox 45 Leagues, and fhoaled you 
Water; gradually Ieffening to 60 Fathoms, Then you may find it difficult to determine whether you are to the 
Northward, or the Southard of Scilly; for the Soundings on both Sides I have often found to be pretty near alike, 
Therefore, to refolve this Doubt, I recommend fleering a Soxtherly Courfe from the aforefaid Difance run, and Depth 
of 60 Fathom; and as you fail to the Southward you will deepen your Water from 60 to 70 and 75 Fathom; which 
having done, you may depend on the Britih Channel being open, and clear from the Danger of either running a. 
fhore on Sci/fy, or into St. George’s Channel, too often the Fate and Cafe of Ships, who, for Want of fuch Helps, are 
fometimes loit, with the Lives on Board, or dangeroufly bewildered. 


When you have got the Depthof 70 or 75 Fathom, aforefaid, immediately alter the Southerly Courfe to E. or B. 4. 
S. till, by your Diftance, you are fhot within Sci//h-Zlands; the faid Places lying about 62 or 3 Leagues from the 
Weftern Edge of the Briti/ Soundings, then may you haw] to the Noribward, and make the Land, as you think 


proper. 


Bat, if you come fromthe Southavard, the Coaft of Spain and Portugal, or Bay of Bifeay, you muft be likewifc 
careful how you come in with the Channel, in thick Weather; for as you ftrike Ground with your Lead, you will 
often find ccarfe Soundings; and, if near Ufbanr, Gravel, with fmall Stones; which Ground is much fteeper than the 
Edge of the vjternz Bank, For, if you come into your Soundings withthe Channel efx, fleering to the Northavard, 
to make the Land’s End, Lixard, &e. in running eight or ten Leagues, you will go from ico, to 75, or 70 Fathom, ix 
the faid Diffance. Whereas being to the W’¢/avard, you may run 20 or 30 Leagees, aud not make more Difference in 
your Sounding than aforefaid. Sothat, from what I have advanced, it will be eafy to determine whether you have the 
Channel open or not, a Difpute that has often puzzled the moft experienced Mariners, and {kilfal Navigators, ufing 


thefe Seas, 


Howrver, I muft obferve, that fome Times, in the aforefaid Soundings, I have met with a ftrong Northerly Current. 
at the Rate of about one Mile an Hour, which, and about 17 Degrees Variation Weff, at this Vime, fhould be daly 
accounted for, in Order to keep the true Parallel of Latitude, afore-mentioned. As, likewile, in fome Sea- Chars. 
the Latitude of the Land’s-Eud, Lizard, Sc. are laid down, sex Miles to the Northward of their truc Latitude. So 
that if thefe Jupeciiments ave not all duly confidered, and allowed for, I fay, from what 1 have already obferved, an 
Error may be eafily contracted, greatly endangering the Lofs of a Ship. 


Thefe Dire@ions being carcfully obferved, your Latitude and Diflance wijl be correéted, and a tolerable Know- 
ledge of the Ship’s Pofition may be inferred. And 1 would alfo advife all Ships to be careful how they deal with the 
French Coafl. For let the Weather be as it will, after having run the Diffance aforefaid, off the Wands of Sciliy, then 
make bold with your ow Coa/, in Order to fhun falling in with the Iilands of Guernfy, erfey, Se. which fo often 
ends in frightful Circumftances of both Ships and Lives. 

AND, /a/ily, obferve that in founding a Stream, and to the Wc/favard of Scidiy, you will find bhiifo, oomy Grovud 
fothat when, by your Zead, you have tuch Ground, you may be aflured where you are, and therefore fhape your 
Courte accordingly. 

Note, That in coming up the Chanel achen you are a-Lreaft of the Lizard, you will have 50 Fathou Water, cand of th 
Start Point 45 Fathom, 

The practical Mariner finding it difficult to get Ground in a Liorm, or bard blowing Weather at 100 ar 120 Fathom, coming | 
jute Channel, be may folliae the abowe Rules; getting Ground at 80 Fathom or befi, by making proper Allowance, accor dug tt | 
tha Dept of Writer. 
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COMMENCEMENT of the moft FAMOUS ERAS in YEARS current and complete, before and finvee CHRIST, Julian Sty! 
cp Tbe Want of DiftinGion before, between current and complete Years, bas cccafiemd great Confufton in CHRONOLOGY, 


CURRENT. COMPLES‘E, | seles 


Month| ——~—-—--—-————— — ———- — —-—--— -——— — {Olym- 
R thable ZERAS. Week-| Day. | Years Yrs. Years : Years Days. | pinds, 1O'sr- & 
Tae Day. | O.S. | betore [Dif, | Jul.| Dif. | before JDit. | Julian |DiF. |———}———] pic Fie. JOP DT E 
Chri. |com,|Pes. jcom.[Chritt, fcom.jPeriod.teem.[ -F [Y¥s.Ols! Yeirs. loom, ae 
Commencement of the Jul. Perica| Monday) Fan. 3] 4713 1 4712 1 bef, o 36.5 [Current |Current a 
The common &ra of Creation. fin. Per 
Strauchius, Beet other 763 76 763 763 
traditional 4ras of 5508, 51999 
and 3955 before Chrift unka®Jjunknt.} 3950 | ¢ 6 76} 6-6] 3949 16.66] 753 16s6 kn. oiacea (eis oe al 
The Azra of the Deluge... » funkn®.Junkn®.} 2294 5 2gzo}" > | 2293 5” 24.19 unkntg .. wf eee 1: ‘ 
p after 1515 1518 1518 r51Sjlos. fr. 
——~ The Greck Olympiads +4 6 plage otc 776 3938 775 3937 Slt ty Se ahs 2 ist at g 
Fay 23 23 23 23/¥isEn rot 
——— The Foundation of Rome Maonday\dpr. 2] 753 6 3961 6| 752 6 3960 Aer y 
—— Nabonafjir, King of Babyler|Metnef|ieb. 26] 747 | 4, 13987] 425 746 | 455] 3966 | 4.) 308 5 
mm The Death of dlexandsr the Grgs. 324. 1 2f43e° 7S 423 oe 4389 aN 49 ° 
—— The Syriausand Chaldeas 3.7 londaJO@. if 312 26- $402) ,6.) 317 26; 4101 Ge gt al 
= Ful. Cafar, Cori, of Calend.|Fridcy Yan. 1 45 = 4669 > 444° 47 4668 | “ft 564 4 
aan Spain 3 or Spano “Era Sunday (Fan 1 35 14676 37 T 46 75 71 364 s 
fin.Chr] 37 38 38 38 
a Cuarst, or Chriftian Era |Satur. [Fan 3 I 4734 thef. o 4713 364 ‘Pug 
—— The Ethiopians and dby/- 38 again Chi os 28+ 
Sires, called allo Dicclfrin, 3 aie 203 “es 
or “Bra of Martyrs so + Friday |elig.2g} 284. 4997 283 4996 254 slic} 2 
mem Hezira, or Turkiye and .2- ? ek 338 338 338 | 
vrabic Bra + 6 4 a SF riday [Pulp 6p 622 1015335] got 927 rcl 5334 4 168 rahi 
mom Fefligind, ov Berfian “Bra \Ticlday) Fur. 16) 632 | 215345) gaat O32 |} yaa} 5344 | gif 198 ‘fs 
a 2d Putfian, or Paltahan (Bra Turf. [Aar.1g) 1079 "15792 1678 5791 { * 292 $2 
—— Pope Gregory's reforming : 5°35 503} ¢ 5°93, 593 | 
the Calender 6 6 ae Friday jOF. {1582 6295 1531 62904 87 | 2 590] 2358 sit Of1o 
t 


= Chronological Dates of all Kinds are m/f truly afcertained by a Concurrence or Correffrondence difcovered, in the Week-Days, trem the 
Years of different Eras, to the fame Larcnt. 


oy 


nother, 


NB. The above Table cormatly diftinguifhes between the current and complete Julian Years, before and fince Chritt, (confit 
Chronofogers) and therefore the Z@rzs here given are fitted for the Reduior of Chronslegy, oi for reducing one Account of Time to 
Which is effected by Means of T'ables, further on, eftimating the Number of Years and Alowé-Days of any particular Kind, equivatent to a 
given Number of Fuliaz Years and Alo:th-Days, and the contrary, And thef: Tables are likewile fitted for determining the Numbsc of the 
Feria, or Week-Day, correfpondent to a given Afonth-Day of dittereat Kinds of Years, Sw p. rar, forthe Form, Length, Beginning, asd 
Ending, of the Fewi/h, Leyptian, Avabic, Turki/>, and alto antient Grecian 2 Any Number of which, and their Month-Days, are redu- 
cible to an equivalent Number of Fuéian Years and Month-Days; bythe RULES and EXAMPLES hereatter exhivited, 


The Feyptian or Perfian Year confills of 365 Days without any Mariation; and each Month of 30 Days 
laf Month, ‘This Year is compleated 6 Hours fooner than the mean ‘Fulian Year, aad gains 1 Day of thi ae Account ing Yeas. Andin 
the Space of 1460 Egyptian or Perfian Years, the fame Day of the Year and Month returns. For 14.60 s Fuian make 1463 Years } 
tian; when the rft Day of the Egyptian Month Thoth happens on the rit of Panvary Yulian Style, 4 Years after which the rt of v4 
pena on the gift of December, and in 4 more on the goth Day, Ge. retreating i Day in every g Yeo.s Zulian Style. Thereiore, 1 Day ri 
treated or retrograded every 4 Years Faulian is 365 Days retreated in 1460 Futian Years, when the rfl of Thoth returns to Panuwary 1, 
Style. his Egyptian or Perfian Year, though fit for aronomical Computations, is improper for th: Purpofes of civil Life. ‘Th. 
Cae by a Correction of their Calender, at certain Periods, made their Year to confit of 3654 gh aim 53% noth, according to ihe Seach 

UurDorse 


with s Days adfedatthe End of the 


The Arabians and Waris make their Years confit of 12 fynodical Lunations, and in zo Years, whien is their Period, they reckon ay Yours 
of 354 Days, ands Years of 455 Days, viz. al, 5 8, 10, 13) 16, TQ, 20, 24, 275 and goth, of 355 Says each; the Rew, a 3. eth, 
Ge. of 364. Days; which Period of Years contain ro631 Days exutily. ‘They make the Product of 39 Years, Periods, or Cyeles in Suc- 
ecfion, that isof 29¢ 12% 4qm to a Lunation, The Commencement of their Year is uniixed, tad wanders through all th: Searon i: fuccclivaly. 


, d hom 
Their Fane Year is 354 8 48 doh 
Solar Yeur about 365 § 4g GFulian Voar 465 6 ata Mean 7 
Rea rae a Therefore oe 6 37 Lin hye Or 335 4 
Yif, aa aro: Make gaa Yulia: Yeats. J Make as8 jo 


The Fecvifh and Grecian Veara follow their particular Forms as deteribed in Page pre 


‘ eee ua eae ee Fd ba with the ai turned into its Mouth, has different Repinnings, ant Succefions of the fare Prey 
Beoneh Fepb Vie dike Mie ieee ae x 7 at the Nilpices, others at the Leuinoves. And, in my before tha Vear reé4, we flirt, bya 
the ; a ‘p ‘4 eink sWelvatas a“ commenced at Kalter, But Charies 1G we find, an the Cate Moda ds, ordered the Comniencems nt ta boast 
MW of Yanvary, whic Vwas contimed and clablithed by Oader of the Fenech Council and Parliament to Le,in the att of Prnayyy USP. 
Wt Lhe clfironcmars begin their Year on Jinsoy or 3 of December, at Nour bE sass ae) 


Vye REDUCTION 


REDUCTION of CHRONOLOGY. 


IA A SNCS, 


PA TABLE for reducing Fulian|[A TABLE for reducing Turkifb 
Years into Days, and the con- 


trary. 


Days core | Days cor- 
Jul, POS SE bry y, ns 
vr reipon= py, re;pon- 
tS dont. = dent. 
as], boc} 219150 
2 7] 255675 
%3 foe 242700 
4 gcc 323725 
$ % J1eeo}) 305250 
12 4333 F3O5CO 
16 5B4y 
2c 7325 [FE 
24 606 ge 2 
. TC22 62 OF TOSCO 


3d Year (mark- 
cd with *) is 
Rifiexul, 1 Day 


the IWumber of 
Daysinthe right 
Hand Column, 
tor the trae No, 
of Daysin Suc- 
cellion from the 
rt Year, as ap- 
pois frem = the 
3 full Nears of 
365 Days cach. 
See Ls 1296 


TABLE of the Number of 
DAYS to th: END of the 
Fulian MONTHS, 


Yous | Ves 
Ne Tifanths, com. | Bitlex, 
y Jfanuary Ns 31 68 37 
2 fechruary 59 Co 
3 [March xe) 9! 
4 fepril 120 321 
g jMay ygif 152 
6 June mia yu2 
a tiely 212 294 
Bp Aupail 243 244 
g fdeptember 273 274 
ro JOétober 404 405 
ar [November 344: 33 
12 [Dcecmber 305 306 
NY OB. 365! sly filo Yr, 


ee RR A A A NAA A 


“3 0 re 


The 


mutt heudded to} 


or Arabic Years into Days, and 
the contrary. 


Tur-|Days cor- | Tar- } Days cor- 
fh | xcfpon- f Ai/b | refpon- 

Vis. dent, Yrs. dent, 
3 354+ ar 7442 
+2 709 [ 221 7796 
3 1063 23 8150 

+ 1417 | + 24 8505 
rs 3972 2s S859 
6 2126 26 9213 

7 2480 | . 27 9568 
«3 2835 2$ gg22 
9 318g 20 10276 
110 3544 | + 39 16631 
mr 3808 60 21262 
F2 4252 9° 31893 
13 4607 J20} 42524 
14 4961 7 150) 53355 
151 §216 180} 63786 
+16 5670 | 210 74417 
qo¥7 6024 240 $5048 
18 6378 | 270} 95679 
| «19 6733 | 300} 106310 
20 72338 1 600) 212620 

panera 
Z 


. 7H 
grtiars 2, 5, By 10, 13, 16, My 


i 24, By Contain 555 Days 
each. 23 29 >» é 
Years 1, 39° hy 6, % Q> II, 


12) dy 15, 17, Me 22, 23; 
25, DA, 28, 2g, contain 354 Days 
cach: Making 30 Years of 10631 
Days¥J 30 


NB. 235 Turkish Years make 
228 Julian Yeas, or 537 Lurkifh 
make 521 Fulian Years. 


TABLE of the Number of 
DAYS to the END of the 
Durkifh or Arabic Monvus, 


Turkifh 
Beginning. No,|  Adeuths, Jay: 
16 Y Atak Avram 3C 
15 2 Naphar 59 
13 Se 3 [Rabie I. So 
13 4 [Rebdie Me m8 
tl § [Clumadi I, 14.8 
ti 6 [Ginmad WN. | yy 
O 7 [Reed 207 
8 8 [Sabeben 236 
9 g [Ramadhan 266 
g 10 [Scheual 295 
7 May tn WDulkadute 425 
7 Jone p12 [Dalhakate 35h 
In Year ine 
46 GABNYS tercalary [395 


Wake Yr, 


Egyptian YEARS into DAYS, 
and the contrary. 


Yrs. Days. Yrs. Days. 
1 365 30 14950 
2 730 | 40 146co 
3 1095 50 18250 
4 1450 60 219Cc0 
5 132 vis) 25550 
6 2190 80 292c0 
7 2555 | go] 32850 
8 2920 | Ico 36590 
9} 3235 | 200 753090 

10 3650 | 300% rTogsoo 
Ir 4015 | goo} raboco 

2 4380 | 500] rS25co 

13 4745 | G00f 219000 

W4 5110 | 700] 255500 

15 5475 | 800} 292c00 

16 58.39 | goo! 328500 

17 6205 j10G0] 365¢C0 

13 6570 

19 6935 

20 7300 


Dodior Mezten, inhis Cofmegra- 
phia, gives an Account of 24 

Days to the End of the Sth Perfian 
Month san, inftead of 240, 
which Month he calls sipenina 
Wabak, and differs 5 Days in the 
following Months as ke does in the 
Names of fome other of his 
Months, as alfo does Mr. Forgufon, 


from fome of cur Perfian and Tur-}j 


4ifh Names of Months from good 
Authority, which makes the rath 
Perfian, not 8th Month, interca- 
lary of 5 Days; like the rath 
A gyptian Month, 


A TABLE tor fiedirg the vw 
According to the Turlsith sh: 


Sunday, ['fonday. 
JE. 


180 


Tuejday, 
Wi. 
Tarkith 


99 


Purkih 


14 
Gramadi 


Tl. 


—— 


af 


Duthadatr 


ahah or hurki{h . VCLMS, the Praduciv ot ato Vea 


210 420 630 340 1050 1sbo | Aye 
TO8o isyo 2100 2310 2520 2730 2yqv 


TABLE for reducing Perfan or 


| 
| 


| 


Nadiben 


ROYAL ASTRONOMER 


TABLE of the Number of 
DAYS to the END of each 
Perfian MONTH, 

Ne, Perfian Months, 


Pharavardin 


Days, 


I 30 
2 | ddarpahafche 60 
3 | Chardad go 
4 | Thir 120 
§ | Afardad 150 
6 | Schebertz 18¢ 
7 | ALchar 210 
8 | alban 240 
9 | -ddar 27 
10] Di 300 
rai | Bebcoren 330 
12 | Afpkardur, o1 .if- 
PIE oe a F5 365 


TADLE of the Number cf 
DAYS to the END of cach 
Kyyptian MON TH, 


Aryttian 


Months. 
29 Aug. 1 {TActh 
28 Sept 2 [Pacphi 
28 Oct, 3 | ader 
27 Nov. 4 |Chopic 1 
27 Dec. 5 Tiber 1 
26 Jan. 6 [Meehir § 
25 Feb q pPhamenoth fat 
27 March) 8 [Pay muti ae 
26 April g [Pace on oy 
26 May | 10 fPayai ace 
25 June [oa [Epipai 3 
25 july | a2 [4hferi, or 


DK-DAYS, 


nt f Tine 
Dar Friday, 


Condrutlion 


and NAVIGATOR. 349 


REDUCTION of CHRONOLOGY, 


The Numbers at the Top of the Tad/e are the ProduSs Dayss 


Torkith Years Goo . . . 212620 


Conjirucicn. b in the Tz- wlian Years $00 Biel 
rs i etregrade Order. All the other Numbers in the Ja Julia + 2 + 292200 
a ae The eles ast from 1 to 30 Years. The Months are placed 23 6 « 10227 
e a ‘the Intervals, (thewing the Feria or Week-Day to the Beginning Toe se « 6 368 . 
! of Bach: Month, for given Years, in the fame Column) to find the ase “318 
tao? 4 ‘- F 2 Se 
i Feria, oc Weelz-day, as follows. 9 oe 


(CP The 210 Cycle of Years ferve for 30 Weeks, and anfwers to the 
Cycle of the Sun as. 


a a er 

99499 

4 EXAMPLE I. To find the Feria, or Heck-Day, at the Death of the 240 0 « 85048 
Emperor AMURAT If, in the 855th Year of the Turkith Hegira, on the tae 


ft Day of the Afonth Muharram, current ? HG! sé de: legis 
Sten, 355 Years, and . 127 Days completed, 
Rabie. . . oxi8 
Giumadi Te 6, 9 completed, 
Or, 856 Year of the Hegira, on the roth Day of Ginmed: I. cur= 


rent, fT 


The Years of the Cycle neareft to 855 are 840. 
— Sao 


Rem, rs Years, 


&.4, from the Tutt, the Feria to thefe 35 Years, being 3, and the 
Feria to the Month Aduhurram being 7, add thefe together, making 
1o, to which add the ft Day of ATuburram, and the Sw will be 1; 
which divided by 7, there williemain ga, or the ath Jisiz being W’ed- 
urfday, requited. 


Le Sieur Defplaces, by Miflakc, (in the Preface to his Ep] cmerides, 
from 1715 to 1725, Page 30) brings out 856 of Hegirz, completed on 
the rf of Saphar current, who fays the Turks reckon it 857 of Hegi- 
ra, onthe rf of the Month Saphar, current, when Atahomer UH. be- 
gan his Reign, which cannot agree with the 2gth of Afay, 1452, cure 
rent, ona Monday s ‘The rft of Saphar, in the 857 of Hegira, current, 
being on a Sunday, as our Table foregoing thews, according to the 
Rule given. And the ait of Saphar, in the 8560f Hegira current, by 
the fume Rule, is ona Tuefday, 


OTHERWISE, To find the Julian Date, O. S. corvely-onding to the 
faid Turkith Date ? 
Tu hth Years completed Days 
GOO 6 6 6 w 6 et 2Y2620 
ZqJQo- 6 6 6 6 2 850458 
Tq 6 6 © © 6 6) ggs 


ee 


Years 8:4 completed. 
Muburram 1 Day current « . 0, or x Day lefs completed 
-——— [than current. 


Sum. . 302629 Days completed. 
Julian Years 8co cumpleted 2¢22c0 


(HP The fame Method ferwes fir reducing the Julian ixts Perfian cr 
Egyptian Dace, und the contrary. 


Whence alfo the Perfian may be reduced to the Turkife Account, and 
the contrary, 


TO.42g : : 
BE Se 8 fade > (CP Though fubtraPing Julian Years and Days current from other Jue 
——-—— oe eevee lian Pvars ard Days current, leaves the Diffirence in Years and Days coms 


plete, the firme as iff thofe Julian Years and Days current were firft re« 
duced t0Y-ars and Days complete, and their Diffirence then taken, buth the 
Numbers of Years current bing Biffextile, “er both common jt, as 
thefe Numbers may be of different Kinds, if the current Years ant Days be 
always reduced to thofe which are compte, ard then the Difference ¢ Sum 
thereof be tuken, for Reduction of one Date to another, as diiterent Occa- 
fions foall require, the Hamard of miflasing a Day, in computing by Viars 
currest, will, by this Means, be avoideds 


Add, 328 Yrs, Jul. and 202 Days, both couphetcd, 

To Ful roth, 622 Years current, when the fegira conimenced, 
Sum, ‘ful. 16th, 14.50 current, and 202 Days more completed ; 
Or, Iedrwsry 3, 1451, current, O.S. (by Tabley Po 32) When the 
Emnreror dtasrat died, 

NOW, the Domitical Letter (by Tub. P. 148.) for 1451, O. S, is 
C, and February 3, (by Labh, Porgg) is evidently on a Wi dvefday, 
required, 


EXAMPLE If. To find the Turkith Dare correlponding to the Julian 
Pate of the 29th of May, 1452, O. S. (being on a Monday) when 
Mahomet If. degua bis Reign ? 


VYiseur,Chr. D. Yrscur, Ds cur, Yrs Days 
1452, May 29 == nt51. srg = 1452 -F 150, Biffextile, 
622, fuly 16 =: 622, 197 when Megira begun, 
Julian Years DiM, 829 , 418 completed, 


To find the Wirk-Day ? 


856 Year curent Feria 9 
— 840 Cycle Giomadi 1, 6 
mei, Day 10 
Rem, 16 Rae 
7323(3 
Monday . 6 2 Rem. 
Feria, 


‘| The abowe follaws and refers ta wvlat is done at the End of the Ope 
ration iv the next Column, See ty 


EXAMPLE 


The 


REDUCTION of CHRONOLOGY. 


ean ee RNR ea SR aS a aa 
EXAMPLE UI. Jo find: the YEAR of the TURKISH HEGIRA correfponding with the 20th of May 3761, N.S. ow a Wedneiday; 


bcing May 9, 1761, O. S. curretit, or May 8, 1760 Years complete ? 


Jul. Years complete . Days 
. 1coo 6 6 te te 6365250 
yoo . + 8 + © 255675 
60 2. 6 6 6 © BIQKS 


1760, Afr. complete , 6 120 

In May, Days complete « . 8 

From Cdr, to the prefent Julian Date . . 642968 

From Chr, to the Hegira, « » Dedudét . . 227016 
Since the Hegira « « 415952 Days, complete. 

Turkifo Years goo « « Deduét 318930 


97022 
270 6» Deduct 95679 


1343 

3. + » Dedu& 1063 
1374 ¥& complete, & 280 Days, complete. 

Ramadhan, complete . » 266 


Scheual » « 14 Days, complete, 


EXAMPLE IV. To reduce the Julian Years and Months current, Suppose the r1th of September, 1781, O. S. fince Chrift, into the Years avd 


Months current of rhe Perfian Jefdegird and the contrary ? 


Jal. Yrs. comp. Days 
1OOO « + © s «© & 365250 
JOO ¢ © © © «© 255675 
BQ 6 1 ew 6 8 eo) )=629220 
1780 Y¥'S, Aug. complete 243 


In September, Days complete . « 10 

Since the Chriffian Era « . 650398 

To the Fefdegird « « 230639 

Since the Fefdegird » » 419759 

Perfian Yours 1000s + » « » Deduét 365000 


54759 

TOO « « « « Dedué& 36500 
18259 

Deduct 18250 


gO + fe 
y1go Years complete, and.» . 9 Days 
complete of Pharawwardin. 
View in r151 Year of Fefdegird, on the roth of Pha~ 
ratvardin, CuUrreite 


Cc The Date of the Jeldegird may be reduced to the Julian Account, 
and thence to the Degiva, cr any other Account of Time you pleafe, by the 
foregoing Barrlesy 


ROYAL ASTRONOMER 


The Turkifb Hegira begun Fuly the 16th, 622 current, 


Jul. Yrs, comp. Days 
600 « « «© «© « 219150 
20 so se @ 73°95 
Ie ¢ © @ 6 365 


oe 


Comp. Years 6231, Fune, complete . . 138 


In July, Days complete . « 15 HENCE 
_—_—_ prove the 

To the Hegira « + « 227016 Ds. & Anfawer to 
In if Example . . + 302629 Ds, the Firp 
fince the Hegira. EXAM, 


Jul. Yt. comp. §29645 Sum, 


IOCO e+e 365250 
164395 

400 + » « 146100 — 
12295 

G88 6 ee 17530 
763 
2 0 «© © § © 730 


1450 Y'S complete, and 33 Days, complete. 
Viz 145%, February 3, current, as before, the Date 
of the Chrifian Era, correfponding with the Date of the Eigirs, 
855, on the 1f Day of the Month Adubarram. 


to The Perfian Jefdegird began June the 1615, 632 of Chrift current 
on a Tuelday, 


Jul. Yrs, comp. Days 
6co 4 6 6 wo 6279150 
28 . 08 6 6 « 30227 
3 5 © © «© © 6 1Agg5 


631 ¥8 comp, May comp, 152 Billextile. 
In Func, compl. » « 15 


To the Fefdegird, « « 230639 
CONTRARILY, To jind the Chrittian ABra, correfpondent r1 the 
u51 Fear of Jefdegird, on the 10th of Pharawardin, current 2 


Perfian Years Days 
1O0OO + 6 « + + 6365000 
TOO « « « « © « 36500 
SO 6 «6 © © 0 « 18250 


1450 Years complete. 

In Pharawardin +. 0 69 

ra of Pifdegird . « 419759 

To that dru from Chri’. . 23 


Sumo + Ceoxo8 


Years Julian yooo «4 6 Ded y6g2r0 


Joo .« 


Bo . 
——— 
3g8o Yeus con. + 

Shue, me 
lh Sa; h x a at 
Or Seer» 


A fe Ng 


{-A- atti natitpn weet Adan EGA GAP OR ASO AIT cA Aat Aina NAGOMTUNENIRMIMEEE 


ad NAVIGATOR. 


REDUCTION 


ACCOUNT of TIME? 


RULE, Divide the Number of the Days complete in the Account, 
by 3, and add ther:to the Number of the Feria on which the Account 
or 4éra began, then dividing the Sum by 7, the Remainder will be the 
Number of the J er: correfponding to the #@k-Day, required. 

WN, B. Tbe complete Days are always 1 lefs than the Days currents 


THUS, in ExangieI. The Number of Days in the S¢sth Year 
of diggi:a, on the aft of Mukarram, is 302629, which divided iby 7s 
leaves 5, to which 6 being added, the Number of Feria (aniwering to 
Friday) when the ra began, the Sum is rr, which divided by 7, 
the Remainder a is the Feria anlwering to Wednefday, required, as be- 
fore found by etdur Nhetheds, : 

digain, in Freripl: D, To the 856th Year of Hegirit, on the 1oth 
Day of Gumadi I. current, are 303110 Days compiere, which divided 
by 7 there remains 3, to which if 6 be added, the Number of Feria 
(anfwering to Iriday) when the Ara began, the Suv is gy which ¢i- 
vided by 7, the Rewwinder 2, is the Feria anfwering to Adenday, as be- 
fore found by orker Mfcheds, 

Agein, in Exaople UI. To the 20th of May, 1761, N.S. are 
642968 Daves complete, which divided by 7 there remains 4, to which 
adding 7, the Number of the Fer:a when the Chrifiian Era began (an- 
fwering to Saturdzy) the Sum is xz, which divided by 7, the Re- 


CHRONOLOGICAL SCALE of an 


Years current beture Chrut Julian Siyle. 


AXIOMS. 


y A Vearcurrent, is the Year running on, not yet completed, 
a. Years current ave always 1 more than Years complete, in all Dates, 
befor and fee Cheitt, 

3. Days curvent we a more than Days complete, Ge, 

qa Yeas and Daye cumphte added to, or Inbtraeted from, Years and 
Days comple, the Remainder will be Years and Days complete, oN 
* coe ‘ . and Days complete being added fo, ov fubtracted from, 
ae and ays current, the Sam, or Remainder, will be Years and 

aves current, 
6. Years and Days carrent being fubtraQed tram Vears 


a Ve Cal? u and Days 
cursent, the Remainder will be Years and Days COMP tes . 


off CHRONOLOGY. 
AIS aaa ee ea eae te SE ne eR Pn ae ee aE oe 
i 


EXAMPLE V. To fird the WEEK-DAY atcording to ANY[j mainder 4, is the Number of the Tira anfwering to 7/2: 


A er 


Succeffive Years compicie of the ZERA betcre Chr. Chr lift. Succeflive Years complete of the ZERA fince Chr. 
ie | 1 | 2 3 4 5 6 7 8 9 10 | rt 12 | 13 | 14 15 16 17 
lo | Hy | 7 6 5 4 3 2 I r 2 | 3 4 | 5 | 6 7 g 9 


Ch lye 


ep The Spaces of the under Cuiumn in which the Mumbers are placed are for the Years current, from their Beginning, on the Le.t: 
The Ends of thule Spaces, to the Right, ate for the Yeurs complete, before and finee Chit. 


— esd iocal : pale a a 
CHRONOLOGICAL SCALE of an ZORA beginning SINCE CHRIST. 
a Reogrediave Years complete of the ASKA before Chr. Chrlif. Succefive Years comphts of the DRA fince Chir, 
10 9 8 7 6 5 {4a@]3 [2 ran ; 2 | 3 4 s {| 6 7 
9 8 7 6 5 4 3 2 I I a 3 ae ae Neal 7 $ ee 
Years curicnt before Chat Jalan Style, Chr uh. Yearseurent tive Chit Julnis Style, 


v7 ‘The Spaces of the under Column in which the Manders are placed 
The Exds of thofe Spaces, to the Right, are forthe Years complete, belore 


aT AIEEE COO TI COED te tate nemceame ese reef Heaven 


before found by other Methods, 

Again, in Lxample UY, To 1774 Years of the Iegira, on the rth 
Day of Shenal current, are 415952 Lays complete, which divided by ey 
there remain 5, to which adding 6, the Number of Forza when the 
Hegira began (an{wering to Friday) the Sum is rx, winch divided by 
72 the Remainder 4 is the Number of Feria, anfweriny to fe 1 
as before found, correfpondent to the Date of the Ci 
20, 4761, N.S. 

<dgain, in Example1V. To stsif Vear of Fifdegird, an the roth 
of Pharawardin current, are 4147759 Days complete, which divided by 
7» there remains 4, to which aduing 3, the Number of the Fea when 
the Fefdegird. ra began, {2 Yuelday) the sun: will be 7, ve 
Number of the Feria, or Sesze.y, on the Day of the Sfefdezird, ve- 
quired, correfponding to the rit: us September, 1781, ctrrent, O.S. 


By the like Methcds, the Recné.27 of 2] AERAS of Chionolory are 
performed, and the //zek~Day to che Munth-Day ia caca AS:a tound, 

The OLD is reduced to the NEW STILE, and the cstvary, by the’ 
Methods already fhewa, 


CoP If the Week-Day comes out the fume to the correfacnding Dates 
of Chronology, by different Methcds of computing the Fev Day, por 
may be fure th: Reduziton of the Chronclry is made right. 


4E RA beginning BEFORE CHRIST. 


Yearscurrent tince Chrit Julian Style. 


we forthe Years eererty from tach Beginniag, cathe Lefts 
and fince (i137, 


oo arene ang ene tener 


OF .URAS BEGINNING and DATES, fect Delore 
CHRIST. 


PROPOSITION 2. Ve uerronine the Nao her of Julian 
Years current of an Ava, fica the Bape we tw the prepent 
Dave thereof, before Chrift, being wicen, andifence te ence 
other chronslagicad Rules ? . 


RULE, By the former of the two eds Lene! Scales it is cv: tent f 
that If you deduce? the wobole Julian Vorrs cuacent: bepore €7 
prijent Date, from ts sehale Putian Years carcit, (frre Dun eke 
fbaa before Chrip: y beguaa, both in the lower Column, (/e Ratiauider 


the 


ep a ee ae ee enrages Ena Os ree mit Hate oe 


The ROYAL ASTRONOMER 
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REDUCTION of 


will be the Number of whole Years complete, in the upper Columa, 
(and alfo Years and Days complete, which Years and Days are in both 
Dates) fince the Commencement of that /Era. 
Which qwékole Years Difference are complete Years, at each anrual Re- 
turn of the fame Month-Day, on which the faid ra beyan. To 
which Difference of Dates’ current, or Number of complete Years, 
fince the /Era, if x Year be added, it will give the Number of Years 
current of that /Era; becaufe (as was before obferved) the Number 
of Years current ave always 1 more than the Nunaber of Years com- 
plete. 
Otheravife, Vf you fubtract 1 Year from the prefint Yex's Dute cur- 
rent, before Chrid, (te make that Date complete Years) and then de- 
du@ them fromthe Years of the carrent Date at the Aira’s Begin- 
ning, before Céri?, the Remainder will alfo be the Pear of thut Afra, 
fince it began, 
PUT ZE for the Years current at the “ira’s Te: 
P, for the prefent Year, curient before © 
Y, for the Numbei of Years current of that /Tra: 


inning before Chi i? 


HENCE, we have y AP bas y ‘ alae 
ade al ORAL 2 EY Fis P cars 
thele EQUATIONS. (30 py 1 ES at S currents 


EXAMPLE 1. Yo fired the Number cf che Julian Year current, Y, 
*r Year of the Julian Perisd, berinrirg im the 47 14th Year current before 
Chrift, antzvering to the 3241) Year, prefent Date, P, brfore Chrifi ? 

AS 2 ATIZ 
By the 1A Eguatics, I 


The Year of the Flan Period, Y == 4390 required. 


curicnt, 


EXAMPLE 2. To find P, the prefent Date, current before Chrifi, 
from the Year, Yy of a given ZEra, the o3d current of the Building 
ara and the Beginuing of that Fixa, 72, 753 Dears current bifere 
Chik 


By the 2d Equation. 


Prefent Dar before Cheift, P == 661 required, 
currents 


EXAMPLE 4. To find the Date, “0, before Chrift, cf the Be- 
ainning of an fEya, from Vy the Yeas ij that “xa, 28 current fince 
it dryan, and P, the prefent Date, in the 4 51h Year current Aufore Chrift, 
Doing yen 3s 


By the 3d 2 puaten, 


The Atra, the Death of Alexander he Crear 


Currents roathy 
~ CHREST, 
PROPOSITION T. Ya determine the Viars, V, of am 
fbra, JM, beginning at a given Date, Julian Sy“, Aefore 


Chiift, arfiserable ta a prefent carts Date, P, Julian Sei, 
fince Chitty and thence to vive other chronological Rules ? 


eA ast Sethe ho Mth ee tn ee ae 


hh Chr j 


Of JERAS besianing REFORE, and DATES SINCE Wrent of that Ace 3 whieh are cosaplead ot the Return of the 4 
H 2 foath =a ayy fincee Chri, 


CHRONOLOGY. 


RULE, By the former of the two chronological Scales, it is evi- 
dent, that If x éefs than the Years current fince Chrift (being the Yeais 
complete) be added to the Years current of the Commencement of an Asia, 
before Chrift, the Sum thereof will be the Years complete of that Asi, 
fince it began, at Return of the fame Montb-Day. 

And therefore 1 being added to thofe complete Years (by Axiom 2) will 
be the Years cvrrert of that Abra. 

Otiercsvife, the Number of the prefent Julian Year current, fine: 
Chriffy being added to the Nuraber of Years current, before Chrifi, it 
the Commencentent of the Afra, the Sum theveof will be the Number 
of the Year current cf that Ea, fince it began. 


HENCE, we have ie e+ Pay, 


& ie : YoE=P. 
thefe EQUATIONS. 3 YP KE. 


Julian 
Tears 
Currents 


EXAMPLE 1, To fird Y, the Number of the Julian Year cf 41 
Greek Olympiads, whof: Hara, JE, began in the 976th Julian Var 
csarent bfire Chrif, anfwering to th: prejnt Tear, PV, 1760, fince Cary, 
current 2 

JE 


Pr 


776 

By the 1f Eguation. 1760 

Julian Year of the Greck Ohmpiads . . ¥ = 2536 
current, 1¢q. 


PMAMPLE 2. To fird Py the pref nt Date, current fince Chet 
” Nand vr of the Year Vy ofa given Hsa, 2507 Years os 


slur, the Beginnry of chich sBsra, JE, being 74.7 Yours l 


¥ so 2507 
By the ad Epuaticn. = 747 


Prefent Date fince Chrift, P = 17€0 requis, 
current, 


EXAMPLE 3. To find the Date, HB, before Chriff, of the Le 
girring of an Peya, from Vy the Yoars of that ira, 1815) current fins: 
ith:gan; and Py the prefost Year's Date, in ike r77otb Vear current, 
fince Chri, beirg given 2 

y 


Pp 


1815 

1770 

The Aira, at Yulius Cefar’s refurming the Cafider 45 required. 
current bet, Ci, 


By the 3d Equaticn. 


Of ZERAS beginning and DATES, BOTH SINCE 
CHRIST. 


PROFOSITION JIT, Ta determine the Years, ¥. ofa 
Bra, ZE, beginning at a ytven Date Julian Side, ine 
Chrifl, onfweralle ta a given prefert dears Date V, Jusan 
Stryke, fince Chrif, and thee to give atler chronologic 
Rules. 


RULE. By the better ef the two chrenslaeteal Scales, 
that, if you deducl the whole Sesre, of a 2%, atthe Deemur 
oan Zora, from the whole Voi et aye fer Dat, the Ditrerecce 14 
subele Yous willbe the whole Years complete fine that aftra he aly 
and confequently ry Yeoradd i thoretes will be the whole Yous car 


RECATE: cass eo PE Pa Mere Y 
HENCE, we have Vp Ae ae P 


Julie 
ant op . ae Years | 
thete EQUA IONS, $3. P~V frm i pee 


ws Inthe cheount of Time, by the Julian Leried, all otter Rua 
reduced ta thofe Fquations. 


ete cee imnennnassneninneeeeamemcen oe Tre 


EX AMPH 


aud NAVI 


REDUCTION of 


bei Yan Moar current, Vy 

ENAMPLE 3, @o fird the Nurber of the Je y a Ms 
foe ‘Turkith Hegira, whofe ARra, iE, began in the 622d Year rurrer 
ie Chiift, anfwering to the prefoit Date, Py 31765 current, feuxe: 
Carif 2 


P= 


== 1765 
ee 
1766 
JE = 622 
Fal Pear of the Turkifo Hegira, » . rrag : 
Desa ee fince Chritt, required, 


By 1f Equation 5 


EXAMPLE 2. To fird P, the prefest Date current fince Chrif, 
fiom the Year, Y, ofa givtn Abra 1129 Yurrs Julian of the Perfian 
Jefidegird, current; the Deginnirg of whibh AEra, ii, beirg in the 6324 
Year current, firce Goeif ? d 


1129 
632 
1751 


— I 


By ad Equation 


Prefent Year Futian fince Chrift, P = 3760 required. 
current. 


g "9 Gce i be Beginning 

E MPLE 3. To find the Date, FE, fince Chrif, ft ginning 
Pgs Fi Y, the Years ¢f that sEra, 14775 current fince 1 
b:gan 5 and P, the prefent Year's Date, in the 4760 Yeur Current, fines 


Chrift, being given 2 ees 
By 3d Eguation, Y = 1477 
283 


pea 
timsinneel 
The fra of Martyrs, or Dischfan Abra . . 284 required. 
current fince Cli itt, 
tte Thole abo defire greater ExaTnefs than this sear Way of cufeooring 
fae chr endazical Cafis, ly cebole Vans current, may afply the Dears and 
[Days complete, of ane Asray at the Curnencement of stoer Aras. 


PROPOSITION IV. Zo cetermine the Jolian Years and 
Days complete Letieixt any tavo given Dates ? 


RULE IT. Take the Difference betwixt the Dates in complete 
‘Veusuand Dayz, being bath before, or both finee, Clriuritt, 

RULE VI ‘Pake the Svor of the Dates, in complete Years ana 
Vays, being one Dure before and one Date fince Chri, 


BOTE DAT?S BEFORE CHRIST, 


f 


44 © complete, 


Dif, 279 . 315 complete, 
Therefore, when Fulns Crefar reformed the Calendar, it was in the 
aPoth Yadien Yeu canent ov azgth Sulan Year and 315 Days com- 
dete, OF the dBaa ot sthwander’s Death, 
Yre. 
324 {current before Chrift, 


45 


EXAMPLE x, the Groit died 
nthe yagth Wear current, éufire Chrifi, on 
the yath of New mber oo. ekg 

Sodas Cafar retormed the Calendar, in the 
ach Vou emtent, before Chritt, on the 1 
of T/tauary . . ‘ . 


Yrs, Ds, 
323 + 315 complete. 


ryPROPLL Banat. x, 


== 280 Year current, 


Z 4% EXAMPLE 


GATOR. 353 


CHRONOLOGY. 


ONE DATE LEFORE AND ONE SINCE CHRIS7’. 


EXAMPLE 2. The Fountetln of Reme, 
in thezg3d Year current, berore Corift, aah 
the 21ff Day of afer) oy, os 

Turki/> Hegira, begun in the 622d Year 

bes + 796 complete. 
Sum 3374. 85 complete, 


culrent, fince Chrif, on Fey i6 , 

Therefore, the Trlijh Tiegira (fee Tad. P+ 129.) commenced on the 
1375th Year current of the Building of Ronz, or on the 1374th Yeu 
and 35th Day thereof, complete, 


¥isc hs, 
7524254 complete, 


current beSire < 
oS hritt 
cutrent fee cae Elste 


MPLI 3. The 2ra of 4 TLyIS, OF 
fey bevea in ihe 23th Gotten Year 
curcnt ince Chritt, on lige 290. 
The fbira of the Rerormation ofthe Yu- r] 
tian Calend ir by Pope Gregsry began in 1582 
fince Chiift, on OSéchiy Br a yan Wea tne 


Ley. Ds, 


253. 241 contplete. 


1581. 278 complete, 

. Dit. rag9S. 37 complete. 
The fore, the Grigcrian <a commenced in the T2qg9th Fula Year 
current of the sEra of Manty:s, in the m98th Year thereof and 37 
Days comphee, 


B, PROP, If, Equat.1, P 
LE 
1299 Years current 


[ fite Chri, 


ee the Truth of the forcgring Rules, for anfevcring chrono- 


iohs, tn whch Wars, ar: prod, 


N. B, [er 
logical Quasi 


Ch ben the 
tn ansther Jutia a 
rena the sinfivers, |. 
the true while Nui 


Days comply, in any Jolian Date, are ke than th fe, 
Darts to be ta " from t ove nf? petra? & You 
Years current, had frins tbe Lguations, for 
of Vars curren, 


a By taking the Years and Days Difference cemphte betwixt any for-f- 
mer and fucceeding Dates, you may reduce the Yudian Account of Tim: 
to any other Account of Time you pleafe, in Years and Days, and the 
veutvary: Efpecially by a Table of the Days in the Years and Months, 
according to the mew degcune 3 like awbar ts done tn Puge 3 50 ferecoing, 


PROPOSITION V.. 7o reduce Obvmpiats into Olympic 


liars, esther complete or current ? 


RULE, Subtra@ yx from the current OF it fads for the complete Num- 
rby 4, addinr thereto @ lets than 
rs cuirent lor the Number of the 


EXAMPLE 1. 


In the 3d Near Of the 162) Olpripiad, 


1s 4200 
Add x lefs than the Ne. of odd Olymp, Vis. fea 


Complete Ohh mpic Years 6z required, 
Qh: current 63, 


354 The ROYAL ASTRONOMER 
aera en 


REDUCTION of CHRONOLOGY. 


KS Te Olympic Year, commencing in July, the Meon after the Sammy 
Solftice, Las 2 Cyedes, anfro ring to ts fuccelfiwe Years of rhe Julian Py. 
riod, (cach can cing centh January) tke former Cych belonging to ti, 
fir, and the latter Cycle to the Natt, Half cf the fame OhmpicYear, 


EXAMPLE 2, Inthe 1/3 Year-of the 19 3th Olpmpiad current ? 
— 4 


194X 422776 Years compicte. 
Or current 777. 


PROPOSITION VII. To fird the Number of Ecyptian 
Years current, of Nabonafla:, anfiwering to any Julian Vera 
current, fnce Chri, O. 8. 2 


(Se Nerw, thefe Olympic Years, Y, being given fiver the 7Lva of the 
Olympiads, 4E, 776 Years current befare Chrifl, hogan, ar reduced ints 
P, 2d2 prefont Date, before or fince Chrifl, by the former Equatias, as 
bave been fherun, in the 1. and VE. PROPOSITIONS. 

AndP, Years current given befere or fince Chift, may be reduced 
into Y, Ofmpic Years, from the Olympic #ra, beginning 776 Years 
current befere Chrifl ; and then thole O/ympic Years, ¥, may be reduced 
into Olympiads, and edd Years complete and current, by the Converfe 
gts foregoing Rufe ror reducing Ofmpiads into Olympic Years, as 
follows, 


RULE. Add 747, (the Date of the Fulian Year current befy.e 
Chrift, when the Nudsonaffar-féra began, on the 26th of Kelana, 
being on the rit Day of the Egyptsex Month, Thoth) to the pretent 
Daw, Since Chiilt; and the Seu thereof will give you the Numba 
of Yulan Years fince that ZEra 5 (dy Prop. We and ELquat. 1,) 


NOW, SaéiraZ from which Suoz2 (beeaufe the gegth Year ton, 
Coritt is the 2d Year aiter Bifixei] ) and diviee the Remwaindar ts 3 
to diftover the Number of Ai/parths happening fince that “7.4 ; thes, 
add the Number of Dass expictied by the Quoterty (Or rmere if Ne. 
thing remains) to the preceding Number of Aifhxnle Years, and the 
Refule thereof will give the Eeyptian Years rezuired 3 complete to the 
lait Return of the fame Aforth- Day, on which the A‘ra began; when 
thefe Years begin to be current, 


RULE, For reducing Olympic Years complete into OFLYMPIADS. 

Divide the Olympic Years complete by 4, and the Queriert will be 
the Ol; mpiads, complete; to which add 1, for the Olympiads cur- 
rent: hen add a to the Remainder for the odd Ofmpic bars curs 
Dente 


EXAMPLE 3. 63 Olympic Years current. 


complete. 
36 =16 Olympiads current. 
a pat ca? Seda a But the P/wsDays, above a Year, or Years, of 365 Days, mu? } 
reckoned back frem the 25th of Febrvary, at Noon, to find the Month. 
day in the Fulian Style, to which the Comunence ment of the Eeytttrar Vos 
isnow falsen back, ‘Tlisiscafily performed by the Help of the Zc!, 
P. 129. ‘ 


And, If the Number of the Egyptian Year and Month-day thoe 
required fer any Julian Mdonth-day preceding, or follwing, that 
the Aira of Nabonailar beean, you muft deduét, or add, the precy 
or fuccecding Number of Days thereof, refpeétively, from and to 
before tound Days which the #ra’s Commencement has fullen 
in this Fu/an Account, and you will have the Nuirber of the 
Years and Days current, regained, coielpondent to the Salian ic 


a-k 1 = 3 Ohupic Years current, 


| Ofympiads are reduced into Olympic Years, Y, and thea into Years 
of the ‘Julian Period, P, by confidering the ra of Olympiads, AZ, 
beginning its ra in the 3938th Year of the Yu/ian Period; coming 
under PROPOSITION UI. and Equation 2, 


tly 


EXAMPLE 4. To find the prefint Year, P, of the Talian Period, 
anfwering ta tiv 2490th Year, ¥, curr:ne of the Olympic Aira, LE, that 
begun in the 393806 Year current of ihe Julian Pes iod ¢ 


Y == 2460 etakts 

By Prop. WI, £guat. 2. LE = 3938 day and Year given. 
6a28 CP Uf Nothing remains, after the Julion Years, Life 2, aved: 
= I 4, then x wifi be addud to the Quosient, for the true Number of Bith 


Current Years of the Julian Period, required P == 6427 EXAMPLE, To fixd the Number of Egyptian Years, Y, of ile 


Aira of Nabonaflar, AL, commencing February 26, in the z4gth Var 
Julian current, before Chriff, anfrocring tT, the frefint Date of July a6, 


> . R hej je y i ears are 
CONTRARILY, P and 4& being given, Y the Olympic Years ar 1760, current fine Cheitt, Julian, or O, So? 


thence found, and may be reduced to Olympiads and Years O.ympic, Pp bie 
2 == 1760 
complete and current. By PROP. II, Equat. 1. Pees ie 


Y == 2507 current, 


— 2 


PROPOSITION VI. To find the Cycles of the Sun, 
Moon, aad Indidtion, anfwering to the Olympiads ? 


RULE. Reduce the O/mpiads tothe Olympic Years, current, add 
thereto 17, 4, and 7, and divide by 28, 19, and 15, refpcdtively, 
and the remaining Numbers will be thofe of the refpeftive Cycles, 


required. 
EXAMPLE, Jo find the refpeclive Cychs to the 3d Near of the 623d 


Olympiad, or 2491 Olymple Years current. 
28)2508(89 » 6 « « 39)2495(13% 


4)2 505,626 
Rem 1 


r Year Fpyptian . , = 365 
Days to be reckoned back fr. Feb, 26, the /Era’s falling back, 261 
From February 26, to {uly 16, forward. » Days 140 


eet 


teen —_— Years 2507 Julian gol 
Cycle © a» 16 Cyck Pr. G Years -F 2 Fgyptians 1 Egyptian Year —~ 365 
15)2498( 166 For, 2491 -Ro17 == 2508 Years 2509 Egyptian, veqd, and 36 Daya Days . » 36 
amaticaet + 4 2495 ¢ fince that Year’a Commence- 
Indiffion . . & required. - 7 = 2498 ment; being the 6th Day of the 


Anfwering to the r71sth Julian Year current fince Chritt, Month Paophi, current, 


en NE nena 
But 


aud NAVIGATOR, 355 


REDUCTION of CHRONOLOGY, 
Days “ERA BEFORE CURIST, 


But, (by Jab, P. 129) to Fedruary2g . . . 56 —, inacom, Yr. 


To be reckoned back 261 in both Yrs, Julian Yrs comp. Davs, 
’ aber 700 . . 255675 
To be reckoned back in the preceding Year 205 -— 44 “ . iGorr 
365 2 . . . 730 


Futian Vears 746 complete, 
From the 25thof Fes, to the Years End 309 comtdcc, 
Before Chrift, at the Beginning of the 
“ira of Naborajfur s 7 272785 Days complete, 


Correfponding with the gth of Fane, in the 

Year of Chrift 1760, on which the £- 
yptian Year now begins . .« foe 

Bue Froin whence reclconing .. 


i 160 reckoning forward. 
igo Days mer: forward. 

Oober 27, 1760, Julian, QO. S. + + 300, by Tas. P. 129. 
On ich fuby 16, ee if Egyptian Year of Nabeoraffar, now 
happens, by falling back, in the Fu/an Account, 


Gop Mr, Fergufon, in bis AUircnsmy, has given us Anguitz9, O.S, 
on subi the firft Day of the Egyptian Mento Thoth happrned, (and 
which we have allo obferved) bur be bas ret given usthe Yiar of Chriff, 
N. B. The Moxth- day of any Julian Year, before Chrift, may be de» ll or Year of the Julian Period, ner any Point of Time, when this Evert 
termined in the fame Manner, on wbich any Morth-day of the tf? Egyp- }} Luppened, whith we have here t Supplied belocy, 
thon Year of Nabonaflar happens ; only, inficad of adding 749 to the Date 
Jas divetied) fince Chrift, you muff new Jubtradé the Date before Chritt 
frem 74h, to find the Julian Year current of the Nabonaflar fra ; (by 
PROP. I. Equat. 3.) and then SubduS 2 from the Remainder, zebich 
Refuk: muft th.n be divided by 4, 19 find the Number of Biffextites ; and fo 
proceeding to find the Egyptian Year current, and the Month-dey of the 
Julian Yar, on which its Commencement Sulls back, as before. 


REMARK, The Beginning of the 42ra of Alexander the Great, 
on November 2, on the 324 Julian Vear current, before Chrifl, was 
onthe 3f Day of the E yptian Month Theth 3 as alfo was the Begin- 
ning of the famous Afra of Nebssafar, fo well known among the 
ANTIENT ASTRONOMERS 5 becaufe King PTOLEMY, and the 
Reff, adjufted all their Afironcmical Computations, by the Years of that 
ra, according to the Egyptian Style, is very fit for their Purpote, 

Likewile, the Beginning of the 4éra of Martyrs, or of the Dicek- 
fian Era, on Augufi 29, in the 284th [ Fulian Year, current, fince 
Chrift, fell on the 1 of the Egyptian Month Thoth; which is the 
Egyptian 7Era given us by Mr, tergufor, in his dUftronony 3 though he 
has not given us the Julian Date, or Year, correfpondent, 


OTHERWISE. To find the Egyptian Yar and Menth- 
lay current of the Era of Nabonaflar, commencing February 
26, 747 Years current befire Chrip, anfwering to the Date 
of the Chriflian Era, of July 16, O. S, 1760, current, or 
July 27, 1760, N.S. 


DATE SINCE CHRIST, 


(CP Thife cvbo qwould :educe any Date, or Year of an ZEra, rn the Ju- 
lian Style, before or fince Chrift, “to the Year and Month-day of any 
other “Era, (and the contrary) according to the Difference beeween the 
Julian and Egyptian Years, muff felloew the foregoing Rules of the Vil, 


Jul. pal : . : . sees PROPOSITION, (and the Converfe thereof, Mutatis Mutandis), 
se aie a a a 255675 THUS have we completed THE WHOLE BUSINESS OF 
5 Sieg ek Ney “Tm ees CHRONOLOGY, (as promifed in former Pages) fo far as relates c, 
_ 3 . ° : . 7 95 the cafculative or mfp ufiful Pare 3 towhich the Aiflorical Part is only 


wanting, to perfec the Subject, with which our Yircncmy is fo clofely 


Jolla Sate 5745: cota lates connected, See Sir If, Newton's Chrenslegy, 


Jure, complete . . 18 
In Fahy, Days complite 2 4 ms 


Since Chriff, to the prefent Julian Date. , 642670 
Before Chrifi, at the Azra of Natonafjar . , 272785 


Sum , , 915455 Days 


[compte 

‘ aya, 

Fgyptian Years 2000 * 7 730000 — 
185455 

5c . . 182500 — 

eres wen 
2955 

8 ‘ . 2920 — 

oe ee annem Feomp, 


Mgyptian Years 2508 complete, and . , 35 Days 
Thoth, complete 30—~ comp, 
amen Foomp, 

a. ; Paog bi 5 Day 
Fiz, in 2509 Feyptian Years current, on G Day of 
Paphi, Currents 
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INTRODUCTION 


TO THE 


COMMENT 


ON THE 


MOON’s T HEOR Y. 


I, DEFECT of ASTRONOMICAL TABLES, conftruded fron OBSERVATIONS. 


frame Tats accurately enough to r-prefent the Moon’s true Péace, or Lougitude, in every Point of her O:bi, 

during an entire Revolution of her pogeou and Node, through the Sgace of near 1g Yeats, ha: 

1. Such Tables in  hitheito proved ineffeétual Labour, For, though the /evar Tables framed, from 'Tirne to ‘Tine. 

vain, from fach dz» and /paring Obfervations, asthe Aftronomers of the eff Centiry contented tavii- 

felves with making, agree fometimes, even in the Ocfanrs and Quadratures, furprizingly with te 

Heavens, yet, in gevera/, it has happened much otherwife. And they have been found to deviate, fo widely, fraz 

2. Unfit for the Pur- Obfervation, that no Ufe can be made of them sor obtaining the Longitude to the Decree of Exc. 

aa ee” ntfs necefary for the Purpofe of Navigation: Noteven the celebrated Tabks of Dr. Halhy, impor 
pre of Navigation. cay founded on the Th:ory of the great Sir IIAAC NEWTON, 


ch gain, from Olfervaticn, fach a complete Knowledge of the duzar Motions, as to be able from thence ts 


If, DEFECT of TABLES /ufplicd by OBSERVATIONS. 


YET this Defeét, as this great Aflronomer, Dr. Holhy, obfervesy is not the Faule of the r, but of the 
avi fiir. For, by obferving the Period of che dunar Inequalities, which is performed in ciget! 
3. Regular Returns Years and eleven Days, or two Hundred and taventy-three LUNATIONS, it is found that th: 
of Tnquatitier, in Peturn of HOLIPSES, and other PAvomena of the Moon’s Motion, are very regularly pst 
the lunar Berio. formed, ‘hat whatever £rror is found in a former Pevjod, the fame is again repeated ina 
fucceeding one, under the like Circumftances, of the Diftance of the Jfosv from tine Sua, ind 
of the Sus from the Moon’s aiprsevn, 
But, then to gain acetate aud vijfinct Notion of all thefe L-regularities, which, from Obfervation, throughout this 
Nisitinear ibe Perio, dilkusl the facer Motions, would not only exceed the Power of any one Perion, in ih. 
Be SEE! Liane {hort Duration of his Bxillence, but would neceflaiily be the Work of Ages tu perforin; 4 
Peet oP requiring no fewer than ty44qoo Obfersuiions to complete the danar Theery 5 being == 360 “OCT 9: 
igeehae eurrest ta shut isto every Minute ia the Z2déac, for one Revolution of the dfegcen. 
ane go Dr Vey, a conretl the Chinputation from bis Valles, fas grven an Abacus of the brrw 
otproed, thronghout one Petiol, joticd toc corte Series yf Obftrvations from uchence thry are deduced, 


Tht, Of ‘TABLES consrrucren according to the THEORY. 


’ ¥ ” “ * , aver 

ON the other Hand, to deduce the Theary of the Moon, 4 prior/, or to thew, from the Laws of Grercife a 
Aetraction, Une Manner in swiuch the Motion of a Suerte, revolving cound its Primary, is difturbed by the ola 
the @raatity of thal dilurbing Force, and its Proportion to the centripetal Force, by which it is retained ames p72 7° 
ne eerennenanamamasnnsamsnneanesnaesaeneecananmenemeemnenlll 
ia nan 
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anes nR anne 


Orbit, with the Nature and Quaatity of the Errors thence arifing, both in Longitude and Latitude, is an Attempt, 
hich neither the AvZathematicians of remote Ages, or thofe of more modern Date, fince the Revival of Learning in 

iis Wef, have made the Object of their Studies and Inquiries, This wonderful Exertisn of the Poweis of the Mind, 

areatly beyond what the human Underftanding has before beén thoughe equal to, was referved for Nervion. For 

Him it was deltined to raife the Engle Reputation in the cal-fial Sciences above that of other Nations, and to teach 

the admiring World, the true Casfes of the Order and Harmony obéerved throughout our PLANETARY 

SYSTEM. 

 Difcinus bine tandem, qué caufd argentea Phabe 

“ Paffibus haud aequis, grad:tur: cur fubdita nulli 

“ Hadtenus aftrouomo, numercrum frena recufat: 


“* Cur remeant nodi ; curque auges progrediuntur.” 
Halleius in Newtonum, : 


Every Bu2fi/oman who values his Country, and who is emuicus of having its Reputation eminently : 
raifed ip the Opinion of other Nations, for the Progre#s made in every Branch of Literature, and of 1. Difcovery and 
‘hy in particular, muit eexeraze the Name ot N.avten, for ettablifhing that Reputation on the Honour of the Moon's 


Phi t ; : bs dy : - 
mot folid Foundation. Aud there are fecu who will blame this Attempt of making him mere Theory, Sir Ifaac 
wnivefell; krown aud underftaod upon a Subjeét, the molt ufefal of any in the Science of Newton’s. 
Aftronomy; though the moft perplexing and difficaltto underftand! I mean the true Theory of 

ihe /avar Motions, deduced from the Theory of Gravity by our great Mathematician | 


{V. ACCOUNT of the SUBSEQUENT COMMENT, 


IN the Progre/s of the febfequent Cowment, the COMMENTATOR has endeavoured to be . 
clear as well as concife: clofely following Sir [free Neaeton’s Arguments. He has traced out 2. Principles of the 
from thence the general Prixcip/eson which the feveral Theorems are eftablifhed, and from Whence Msan’s Theory, 

the different Prod/ems are deduced, without entering into the fuxionary Method in their Solution: 

giving only, in general, the Refult of the Computations, as they are derived from the Princishs of Motion. To 
have gone farther, had been, at Once, to copy all that our Author has Wrote upon this 

SubjeF, who reafons too cé/zly for his Reafoning to be abridged, and too clearly for giving 3. Defign of the 
the Sen’e of his Subjet in Acer or fitter Words. Whar is here attempted, will, Lhope, Comment and Ta. 
anfwer the Purpofe for which it js given the Public. Ie is intended as a Foundation for berter bles, 

fiver Fa'es than yet have been pablithed; fach as may properly be cailed ‘TABULA werd 
NEWTONIANJZE. And thefe Tables deviate only in very minute Particulars from the Theory, as 4, Three Equations 
dy Hieee left it; having but three + additional Equations; evcent the Eguaticn which correés the only added to the 
Moon's /evietson, according to her Anom aly, may be admitted as addtional alfo; which cannot Adocn’s Theory, 
entirely be fo eeemed, as our author himfelf points it out co the Confideration of future Aftro- 

nomegs. 


a Oy 


apne ek eo eh Ny 
| ‘Thefe three additional Fyn 


fattions art ae - ag or 
Supple of the Pit ae peduead to One, ; Fer the Vi and VU, awe enty different Parts «fy fowme Myatt, andthe fitter Papp 
‘ . we UN, op EveGion-£guarion, WS oo other ghia thy fread P qwation of thy olpey. my and of ihe Hocentricity, 


Manfirread to the Aloon’s sleomily, ory indeed. j i 
ronni inches 4 Hold anieeiine ee ; ; ; ; 
Part, Do Ory ined, is but a Pare Ff the whole central Mgadtiva, averding te Newton 5 ts Mean Ginted fain, the ctber 
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MOON’s THEORY. 


According to which PRINCIPLES, the Aftronomical TABLES 
at the BEGINNING of ruis WORK (preceding the SUPPLE- 
MENTAL TABLES) are consTrRucrep. 


I. Of the MOON’s MOTION. 


N eftablithing the T/eory of the Moon, from the Laws of centripetal Forces, as laid down in the frj? Bock of the Prix- 
cipia, our Author firft confiders the Moon as revolving round the Karth, in the fame Manner asthe Earth, or ans 
Moon deferib other of the primary Planets, revolves round the Sun; and from the Phenomena, or obferved 
bes ee Ou re » Motion, or Diffance of the Moon, demonftrates, that the Moon, in revolving round the Earth. 
Areas toung Ne se preferves that eftablifhed Law of Motion, in deferibing Areas proporticnable to the Times, w 
mend Aropettona e?@ ‘Yefs than the primary Plancts in their refpective Revolutions round the Sun: neglecting hovw- 
the Limits ever thofe inconfiderable Errors which arife from the Aion of the Sun upon the Noor 
in her Orbit. 
‘ Our Author next obferves, that the Foree, by which the Moon is retained in her Orbit. 
oy Law Pa fhe * tends towards the Earth, agreeable to the Lace of centripetal Forees. (B. 1.) And alio, tht 
dorian, ane are the Force is, reciprocally, as the Squares of the Diytance fiom the Barth's Center; as iv the mcr 
centripetal Force. evident from the very flow Motion of the Moon’s 2/fies, amounting but to 3° 3/ at a meuii 
Rate in one Revolution of the Moon. 

He further demoufirates, that the Moon gravitates towards the Earth, and by that Force of Gravity is continualls 
drawn off from a redilinear Motion, and thereby retained in her Orbit. This Property of the Moon’s Motion » 
partly to be deduced from the foregoing Propofition; but more extenfively from the following Tdrorem, which ihews. 
that the Force, by which fhe is retained in her Orbit, is no other than that which we call Gravizy, and by which al! 
Bodies are made to defcend towards the Earth. 

‘The corre& mean Diftance of the Moon from the Earth, according to Obfervation, is 60 % of the Farth’s Sco: 
diameters, Wetus, fays our durhor, aflume the mean Diftance of 60 Semidiameters in the Sj 

3. Moon's Difance gies; and fuppofe one Revolution of the Moon, in refpe&t of the fixed Stars, to be completed 
com the Earth, and in 27" 7" 43/, as Aftronomers have determined ; and the Circumference of the arth to be equal 
her Gravitation. to 123249600 Paris Feet, as the Freach have found by Menfuration. And, now, if w 
imagine the Moon, deprived of all revolving Motion, to be let go, fo as to defcend towary 

the Barth, with the Jxju/e of all chat Force, by which fhe is retained in her Osbit, fhe will, in the Space of ony 
Minute of Time, defcribe, in her Fall, 154 Paris Feet. For, the aurfed Sine of that Arc which the Moon, in the 
Space of one Minute of ‘Time, would, by its mean progreflive Motion, defcribe, at the Ditlance of Go Sim 
diameters of the Karth, is accurately ig Feet, 1 Inch, and x Line +. Wherefore, fince that Force, in approaching 
arth, increafes (2 the reciprocal duphcate Proportion of the Diffance, and upon that Account, at the Surface of the 


oo tetera 
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gions, fal’ing with that Force, ought, in the 


Earth, is60 x 60 Times greater than at the Moon; a Poay, in our Re t 
i ; vet; and in the Space of 


Space of one Minute of ‘lime, to defcribe 60 x 60 x 15} Paris Feet 
one Seesna’ of Time 15% faris Feet: And, with this very Vorce, we actually find Bodies, Ae Defeat of Bodies 
here upon Earth, do really defcend. For, a Pendulum, ofcillatisg Secoads, in the Latitude of wear the Earth's Sur- 
Paris, willbe 3 Paris Feet and 82 Lines in Length, as Huygens has obferved ; And the Space Sicey applied fo the 
which a heavy Body deferibes, by fulling, in one Second of Time, is to Half the Length of the Axons Grawity, 
Pendlum, inthe duplicate Ratio of the Crrcamference 10 the Disiieter fa Circle, and is there- . 

fore 1g Feet, 1 duced, and t Live %. And, therefore, the Fores, by which the Moen is retained in her oO; Lit, becomes, 
atthe very Surface of the arth, equa! to the Force of Gravity, wich we cofrve in heavy Bodies there, And 
aence the Force, by which the Moon is revained in her Orbit, is thac very fame Foree which we call Gravity, and no 
other. For, were Gravity another Force, different from that, then Liowties would defcend to 
the Earth with the joint Jnpulfe of both Forces, and defeend with doubie Velocity, and in 
one Second of Time defcribed 30 % Paris Feet, cltegether againft i vperience. . 

OUR AUTHOR thus demonitrating, that the Moon is retained in her Orbit by Gravity; ; 
and, by -dvalecy of Reafoning, explaining likewife to us, that the fame Sort of Force retains the 6. Moon 5 Motions 
Primaries, and all their Secondaries, in their refpective Orbits 3 he refers U3, next of oft, to and Luequabitics devi- 
thofe Principles already laid down, from the Theory of Gravity, in the oft Bot, asthe Foun. ved, 
dation on which the favar Theory is built. And odferves, that all the’ Motions of the Afcon, ; 
her pogee, and Nadrs, are to be derived from thence, as well as the Luqualties of thofe Motions fiom the Adtion 
of the Sunuponthe Zarth, the Primary, as well as on the Afoon, the Secondary Planet, 

The feveral Legualitics of the Moon, from a mean Motion, fhall be confidered, when we have attended to that 
Propofitica, (B. Il. 25.) which afligns the Quantity of the /odar Force on the Moon, by which her Motion round the 
Barth is accehreted or retarded, For, having the Quantity of thar difturbixg Ferce, and the Proportion it bears to that 


5. Gravily of al! 
Bodies proved, 


.by which it is retained in its Orbit, we thall know better Aozv ¢g compute the lunar Inequalities, and to find the Agree- 
‘ment of the Computation with Odjervatisn. 
II, To FIND she FORCES with evbich the SUN diflurds the MOTION of the MOON. 


T, the Earth; P, the Moon; 4,C,B, D, the 
KX, in the auflicate Ratio of 8K to SP; draw 


IN the annexed Figure (fee Prop. 25. B. III.) let S reprefent the Suz ; 
Mosn’s Orbit : In SP continued take SK, equal to ST, and let SL beto § 
LM parallelto PT; and if SK or ST repre- 
fent the acceleratiwe Force or Gravity of the Earth 
towards the Sun (for on Account of rhe Smalliel: of 
the cinle PSY thele Lines m. xy be eftcemed equal t3 Ss 
cach other) then SL will reprefent the aceclerative 
force of the Moon towards the Sun, when at P, 
But, that Force is compounded of the Parts SM, 
and LM; of which the Force LM, and that 
Part of SM, reprefented by TM, difturb the Fig. f. 
Motion of the Moon. For, as the Zarth and Atoon are revolved about their common Center 1. Solution of the 
of Gravity, the Motion of the Earth will be alfo difturbed by the like Forces. But we may Problen, 
confider the Su ms of both the Forces and Moticns, as in the Moon, and reprefent the Sum of the 
Forces by the Lines ‘TM and LM. The Force LM in its wean Quantity, is to the centvipetal Force, by which the 
Moon is retained in its Orbit, revolving round the Earth, fuppofed at Rett, at the Diftance 
P T, én the duplicate Proportion oS the periodical Time of the Moon about the Earth, to the periodical fe ea Force fe 
Time of the Earth about the Sun, that is, in the duplicate Proportion of 274 7h 43/ to 36546" of: that which retains the 
Vite oreo (0 1787252 or ast to 17829. But, the mean Firce LM, isto the Force of Gra. 70" ix her Ortit, 
ue on pe curate of our Earth, | (alluming the Moon’s mean Diftance to be 60. Semi- 

a 4 a = a . 
of TM, LM. TM. halt pitas to 60 x 60 x 60 x 178725, or as 1 to 6380926; whence, the Proportion 

7 > f 
Bae by I rep lv. B. Ze ; Lf both the Earth and Moon avere revolved about their common Center of Gravity, the mean 

ifance of one from the other would be wearly 60% mean Semidiameters of the Barth; and the Force by which the Moon may 


Nery ; oF 
be kept revolving in its Orbit aboutthe Larth Quiefeent, at she Diflanee, PT, oS Gok Semidiameters of the Earth, is to the 


Vorce by awhich it may be revolved at ihe Jame Time, at 60 Semidiameters, ast x 60% to 603 and this Force isto the Force 
f Gravity with us very nearly, as ¥ to 60 X Go. * 
2? . : . . . . . * 
hey pon, ae anand Force to that which retains the Moon in her Orbit being thus given, the sexs Thing, to 
* Inquired into, is the Manner in which this Solar Force affe&s the Moon's Motion, and the Change it produces in the 


form of the linar Orbit; which are included inthe following Propofitions and Theorems of this Third Book, 


determincd, 


ote 
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IIL. To determine the SOLAR FORCE producing the CUAANGES and INEQUALITIES iw the LUNAR 
ORBIT. 


SIR Yaac Newton has demonftrated (Prop. XXVI. B. 3.) that the Areas, which in equal 
Times are defcribed by the Moon, in the Syzigées and Quadratuses, are to each other, repeGiver 
4y, a8 11965 to 11865, fuppofing the Earth quiescent, and the Moon performing one Revolution 
in 2727" 43’, But the Syxodical Month confilts of 29412" 4/, therefore, the Jucrements of 
the Mction muft be enlarged in the fame Proportion ; andthe Moment of the Areain the Syxi- 
gie will be to the Moment of the Area in the Quadrature, as 11073 to 10973. 

Dut, to underitand more ful/y thofe Principles on which thele Propofitions are eftablithed, we mutt go back to the 
FIRST BOOK of the PRINCIPIA, where, in the /ecoad Corcllary of the 66/6 PROPOSI- 

TION, Sir SAAC NEWTON deduces, that ina SYSTEM of ‘THREE BODIES, TT, P, S, 2. Properties of Me- 
(fee Fig. I.) If the accekrative AttraCtions of any two of them, fowards a Third, Le to cach tion, in a Syftcin af 3 
other reciprocally, as the Squares of the Diflances, the Body P, rewctuing round VT, vill doferibe its Bedies, explained, ~ 
Arca (wifter scar the Coujundion A, and the Oppofition B, than it auidlin the Quadrature C, or D, 

Vor, every Force, with which the Body P, is ated on, and not the Body ‘I’, and which docs not 2G in the DireGion 
of the Lice P'T, docs either accelerate, or retard the Defcription of the drca, according as it is direGed in Crnfiguen- 
Ha, ov Antecedentia: fuch isthe Force TM. This Foree, in the Paflage of the Body P, from Cto A, 19 direéted in 
Confeguentia of its Motion, and therefore accelerates it; then as far as D, in Avtecedentia, rerards its then in Coie 
quentia, as far as B, the Motion is again aceelerated. And, lafly, from Bto C, in Aviccedeatia, is again retarded. 
Therefore, ccteris paribus, the Planet P muft move fiifter in the Conjun@ions than in the Quadraturcs, 

Hence alfo the Orbit of the Body P, (Cor. 4. Prop. fame) ceteris paribus, is more curved at the Quadratures than 
at the Conjunction and Oppofition ; for the /aifter Bodies move the 4/ they defie& from a flrait Line. And, be. 
fides, the Force KL, or ‘1M, is contrary, at the ConjunZions, to the Force with which the Body 'T attraQsthe Body 
P; and therefore diminifhes that Force: But the Body P will be lefs defleRed fiom its rePitincir Cow fe the lefs it i: 
impelled towards the Body ‘TL. 

Hence, laflly, (/ee Cor. 5) ceteris paribus, fuppofing the Orbit to he efrev/ar, the Er.'v P vecedes farther from the 
Body T, in the Quadratures than in the ConjunGions: For, if the Orbit is cecemtric, ity Lecentricity will be Lot! 
(fee Cor. 9) when the dpfdes are in the Syxigies; and then the Body P, atthe higher wis, may go farther from the 
Body T, placed in or near the Javer Focus, than at the Quadratures. : 

That the Decreafe of the centripetal Force, at the Conjunctions, fhould be the Caue of the 
Body P, coming vcarer to the Earth; and the lucrrafe, of the fame Force, at the Quzdratuies 
the Cau/fe of the Rody P receding then fartheft from it, Dr. Rutherford obferves, appears to be 
a Paradox; and to which he givesthe following Sclut‘on, 

When the Moon, or Body P, is at A, the evatitions Force is greateft of all; and the Moon, or Lody Py, ts 4: 
impelled towards the Earth, than the Vorce of Gravity would impell it, and, cou/-yuenthy, it 
will ran farther from the Barth than if the ceatife-al Force of the Earth, only, acted upon it, 
and therefore when it has reached the Quadrature I), will be ata greater Diftance. When,on 
the other Hand, ¢¢ has arrived there, the ceasritetad Poice is irercafed by the addisitions Force, expreflud by LM. ot] 
PT. By this Caufe, the Courfe of the Body P, is more deciumverted towards the Earth; and when ict is arrived at} 
approaches wearer to it, than if the ju/ar Force had notdilurbed its Motion, 


1. A Deviation fram 
equal Areas avferiéc? 
in equal Limes, by ty 
Meon, 


3. dn aflreuciig t 
Paracox, 


4. Sebution wy ti 
P. aradox. 


IV. Yo determine the RATIO cf rhe DIAMETERS of the MOON’s ORBIT avithont ECCEN'ERICITY. 


THE Cueature of the Moon’s Orbit, or the Proportion of the Diameter AB to CD, is deduced trom the 254 
Prop. of the 3d Bock of the Principia, wherein Sir aac confiders the Orbit wwitheut Hecentrictiy; and lays down, oj 
his fundamental Principle, by which he folves this Probéam, that the Curvature of the Orbit, deferibed by a Hosts 
attraéted in Lines perpendicular to it, is as the Force of Attraction, diredly, and the Square of the Filaccty, mver hh 
And eflimates the Curvature of Lixes compared with one another, according to the evanrfernt Proportion of the Suc 
or Tangents of their Aagles of Contadl to cqual Radi, fappofing thele Radi to be infinitely diminilhed. 

The dtractiox of the Moon towards the Earth in the Syxigiess ip the Lvce/s of its Gravity towards the Eaith, Love 


oe ieee PL the felar Force, 2. PX, by which the Moon gravitates more to@ards the Sun than the Larth; and, in the Slur aie 
> Ge 7 A the Attra¢lion of the Moon, towards the Jfurth, is the Sas of the Gravity of the Moon toavards ; 
gsi a the Eurth, or of P'S and of the folav Force KV pinthe former Cafe, the ixcefs of the Gravity 1. Solution op thy 
Pee AL C4 will be 178725 = 2000 = 170725 ; in ee the Sum of the Gravides will be 178725 + Problem, 
b peop 


— 782s, cqual to the accehrative Gravity of the Moon tow ad: 


1000 == t0170725, Vor, putting N = to 
2 


eee 


the 


4 


69 to 70. 


Quadrature 


but 28/534 


Emendation. 


flation of the Principia, 


bit to be as 59 to Go. 
But thie aie as he obferves, is fomewhat larger than the Pro 


though not fo large as that given from Obfervation by Dr. Halley, 
z to gt. 
458 The Trantverfe to the conjugate Diameter of the elliptic Epicycle ({o called) 
ter he fuppofes is carried to the Left round a circular Orbit, while the Track ; 
round, in the Epicycle’s Periphery, to the Right; defcribing equal Areas in equal Times, 
with the Epicycle’s Tranfverfe Diameter alw 8 
is always at the remoter End of the fhorter Axis of the 
(from the Center of the Moon’s Orbit) at Nezu and Full, 


Mr. MACHIN gives theft following SHORT and READY RULES for deducing thei PROPORTIONS, 


Period of the Sun from the Jixed Stars; M, 
ns; D, the Difference of the Periods of the 
M 
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Let L be the periodical Time of the Moon; S, the 
the /jxodical Revolution of the Moon from the Earth 


— SS, by the Principles of Sir Jae Neavton; 
SS--2LLtoSS+ LL, is his P 

From the foregoing Dara, 
the Moon, by a Radius drawn to the Earth, defcribes, 


V. The MOON’s FIRST EQUATION of VARIATION or 


IT was firft difcovered by Tycho Brahe; but its truc Caufe never afligned, till our Author undertoo!: to fettle i 


from the Principles of Gravity. 
If the Moon (as has been fuppofed) actually revolved in an E//; 
whofe Diameters being as 69 to 70 
ter, were all proportionable to the Time of Defecriptio 
Motion, in that Orbit, would be to the Tangent of its 
But, as our AUTHOR oblerves, she Defeription of the Areas Srom the Quadrature to 
the ConjunEion, or Oppofition, is accelerated, and ought to be in Such Proportion, that the Moment of thecrea 
inSysigies, may be to the Moment of the Area in Quadrature, asy 1073 4010973. Which is readily 
diminithing the ‘Tangent of this An 
the Ratio of 68,6877 to 69. Hence, 
Angle of #ean Motion is 45°) = 
forthe MEAN VARIATION 
the Marth moves, and che Sun thereby 
overtakes the Sin, 
> and Thar, 
27a ah 43” to 29! 12h 44', 
of Motion are dilated in that Ress 
mer Suppofition, amounts but to 32/ 
According to Mr. Machin’s Princi 
being to each other 
» Which increafed in the d, 
; K 7 dah U a h 
in the Square of 274 9 4.3/ to 29% 12 


tu Proporti 


48 59 to Go, the 


P. 359, L, 12, fre Bot. for 1,000 Fr, 1000 5 Lg fi. Bot. 


fame ‘Fime, r, in the lame ‘Time, 


P. 460, 1, 
Line 3, fry 


fr, Bot, for, more towards the 
ot, after KN’, introduce and r, 


deferibes an Angle greater than 


iti yzigies will be to that in Quadrature, as 21 
Se ca Marais xN-+ eth CT3. Oxr Author, proceeding, finds, 
Equation, the Ratio of the /Zorte# Diameter CD, of the lunar Orbit, 1 Lon: 
exclufive of Eccentricity, as 99281 to 1007 19, being the Ratio of the Moon’s Diilance in 
Syxigies, to her Diftance in Quadrature; thatis, in round Numbers, as 69 to 70. 


A hin, in his Treatife on the Law of the Moon’s Motion, ) 1 
ersten di the Proportion of the fhorter to the longer Axis of the Moon's Or- 


raportion of the 4/5 
the Diameters of the Moon’s 


» and the Areas, 


gle from the Quadrature, i 
the Angle of the true Motion, fro 


» ata Maximum, 32! 324, 
carried in Confequentia, through the If 
» in its Progrefs from the 


y 18, apparently, 


; an Force ML in the Quadratures = to PT, or TK == 1000, 
ey atk saeal to 3000; from whiche taking the mean Force ML, the 
che Maoh is drawn from the Earth, and which defore was called 2.PK. No 
A and B, is to the Velocity in the Quadratures Cand D, asCT to AT. A : 
the Moon in the Syzigies, to that defcribed in the Quadratures, as 11073 CT, to 10973 AT. 
Taking this Ratio twice, inverfély, and the former once, dire€tly, 


and the Curvature of the 


51969 AT x CT x N — 24081 AT3 


ays parallel to the Line of the Moon's Co 
elliptic Epicycle when in the 
See the Figure and Explanat 


Sun and Moon, Then the Difference of the two Aves will be to their Sum, as 3Lx 


bot 3LL to 2SS—LL, 


fis, round the Earth, quicfe:: 


by a biquadratic 
to be to the dye AB, 


fubjoined to the Englif Tran- 


portion given by Neavton ; 
which is that of 442 to 


+L 
to4 DD 


by Radii drawn from the Eaith's Cen- 
n, then the Tangent of any Angle of its 
mean Motion from the Quadrature, as 


44° 27! 28"; the Difference betwe 
Lut this is, as } faid, fuppoting the Karth quirfeent, 
cliptic, 
a Right-Angle 


on of the periodical to the 


32", 
ple, 


44’, gives for the 


Sun than the Earth, 
4y which the Moon i 


Whence, it comes to pafs, that 
0, and the GREATEST VA 
becomes 35/ 10%, 
before laid down, the Diameters of the elliptic Orbit 
VA RIATION-LQUATION, at 
iplicate Ratio of the periodical to the 
GREATEST VARIATION but 33/ 45”. 


a the 


pynodical Revolution of the Moon, 
all the Angles about the Center 
RIATION, which, in the for- 


a Maximum, would be 
Jynodical Revolution, or 


¥, more or defi than the Earth towards the Sun. 
galfo ateradted towarda the Earth, 


Aaa 


and the mean Force, ‘I'M, in 
re remains 2000 the Force by which 
w, the #elocity to the Moon in Syxigies 
And the Moment of the rea deferibed by 


of Machin is as2 to 1 3 
of the Moon’s elliptic Orbit is carried 
about the Center thereof; 
wyjunction and Oppofition, 
Quarters; and at the near End 
ton farther on. 


2 
according to Machin’s 
to the greater Axis of the Moon's Orbit, 

O.bit, and the Inequality of the Moments of the Area, which 
our great Mathematician next deduces that Inequality called 


REFLECTION, 


ey 


brought to Computation, by 
ubauplicate Proportion of 1 0973 to 11073, that is, in 
m the Quadratures, will be, 


in the Ofanrs, (when the 
en which, and the Angle of wean Motion, 45°; gives, 


301 


2. Rario of the 
Diameters of the lunar 
Orbit, without Eccen- 
tricity, determined, ac~ 
cording to Sir Maac 
Newton. 


3- Ratio according 
to Mr, Machin. , 


4. Ratio according 
to Dr. Halley. 


whofe Cen- 


The Moon 


5. Machin’s Rules 
determining the 


Sir 
Janie, 


Principles: Whence 


placed in its Center, 


1. Adlethod of dee 
termining the Quan- 
tity thereofs 


But as 
the Moon, before it 
2. Greate? Quan- 
tity of Variation de 
termined according to 
Sir Ifaac Newton, 


3+ According to Mr. 
Machin. 


for 378725, 4. 178,725. L. 5 fr. Bot. fame P, alfo, for, atthe , 


Tf 
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4. According to Dr. If Dr. Halley? s Ratio, from Obfervation, of the fhorter to the longer xis, be taken as Sq 
Ealley. to gt, it will give the VARIATION at a Maatmum, 38/ 12", 
: Mr. Mayer, the Author of the Gettingen Tables, afferts, thatthe VARIATION, ata Maxi- 
5. According to Bir. anit, is equal to the Lal/~dugh of EVECTION-EQUATION ; that is, to 40/ 20". But he 
Mayer. gives no Demonftration of this; and it appears, by the Confirudtion of his Tables, that the Csr- 
redlion of EBuc&ion, according to Anemaly, and the Corrcétion of Anomaly itfelf, according to 
the wariable Eccentricity, are, by him, both flung into his-Variation-Equation, to raife it to that Quantity. 
This Method of his is well adapted for the Eafe of Computation, bxt not to be admitied as Theory againft the Principles 
of Newton, founded on the true/} Geometry 5 which limits the Quantity, as above, to 35/10", 
By examining into shis Queftion, and proving, for my own Satisfadion, the ‘Truth of thefe 
6. Variation pro~ Computations, 1 have been Jed to enquire what certain Proportion, the greateit mean VARTA. 
portional to the Semi- TION, 32/324 (the Earth gutefeent) as Sir J/aac has given it, bears to the Semi-ugh of EVisC- 
vingh of Evedion. TION. EQUATION, ara Maximum, and have found it to be in the dipliccte Ratio of the finatent 
Retisbution of the Moon fiom the Sun, to the fynodical Revoluti n of the Mean Siren ber eipogee. And 
qe Proportional to I farther found, that the Tangent of the Angle of Variation is to the ‘Vangent of the Angle 
°, of 15° 5°, inthe Retic of 6g fo 70, aud the Sub-dupheat? of 13973 te 11073, Conjunctly 3 fo likewite 
the fn gci.to: the Arg. of KVEC'TION is to the Tangent of the Anvle of 45°, in heh rue) 
Ratia of Gg to 70, and the fir aple Ratio of 10473 to 4 1073, conjunGly., W hich Aro. of livection Z 44° 19/407 go", 
being {ubduéted from the Ang! 2 Of 46°, leaves the Semeieghe of Levection FG n wolf ig! 20”, nearly as before. 
li moawell ww Sccly. obfei ving Qs that ce there is a given Dv; tence, oF Ratie, between the Angie) 
ien-Lyvarion and Fertaticn, both being at a Maximum, fu the Si. of theie Equations 
fhould be, w hen taken together, equal to the corre! Quantity ‘of Equateca of the Lari2s OQ: bit, 


45% 


8. A Remark. 


at a DMaximun, 1° 35% 50”, 
For the Lvection-bquaté ue 1° 26/ 40" + Variation, 25/10", is equal to 1° 53/5 so", the abs: ve Equation. So that 
the Force dy which the Cure } i eed, and becuzes more ur hiji eccentvic rar in its ine Slats ene 


ure sf the Moons Orb't fs of 
alfa by which the Areas dYferitcd are "rei rdcved uncaual to oxp amithin, generates an Faustian of the Moows Longitade picpur. 
tiouable to thaz generated, tit the San’s Longitude, by the Eece3: hienly of the Bur Ws Orbsr. 
OUR AUT HOR has hee given the mean Quantity of the /ariatiun only, negledling, as he fays, the Difercue. 
which may arife from the Curvature of the Orbit, or the fionger AGion of the Sux upon the iicen, aelen horned and 
mew, than ewhen fadl and gibleus. In other Situstions of the Earth, that is, when the Earth 
g.Variationgreatef? is near the <ijheljon or Perihelion, the GREATEST VARIATION is compounded of hk 
at the mean Diflance  dupli cate Pro ropertion of the Tine of the [vnodical Revolution, direc, and he tiptoe Prefo im 
of Moon from the of the Difance of the Earth from the Sun irverj hs and therefore, avcordiug to thele Proportions 
Earth. in the Aibekion, the GREATEST VARIATION is 33/ ral: in the Perrtchon, 37/11" 
In thefe C ek jettat ots, our Author has negle€ied to take into Couficeratior the Change which 
the variable Beceavicity of the Moon’s Orbit muff make in the VARIATION-E QUAY ION: 
10.Variation chan- leaving it ae Suture Afirenomers to determine the Quanrity thereof fiom Olservation: For, by the 
geable at other Difi- Moon's being mere or 4/5 removed from the Harth. in her Qe. wis, by the variable Eccentricity 
ANCES. of her Orbit, the Variation Equation will become sere o: Ls; the Ratio res the ceniripstal 
and the cdifla:bing Force being lefs oY greater in the one Cali hoe the other, BSEK VA'TLON 
fhews that this Confideration ir not w helly to be neglee Sed. Vor, Tud/es formed froin thete Aer me are Found to ar 
mofi where this Correct isnof the i a tation, & according to the Avoon’s diacmaty, is greautell; thatis, when the Moon is in 
Oddauts, audnear one of her .//. 
Tecere mired to le wified, that Sir vac had not contented himfelf to pafs this by, asa 
ri. at Rene he Renard, for others to improve on; but had decuced the Quantity are, ids fren the thew 
of Grecit. However, this Equetica of the Moon's wean Variatia, according as fhe is ata 
greater or Jef Diftance from the earth, way. be obtained by the following Link, 
The eentrip etal Force in the svvadecteres, is lo the acceler: ating Force in the &) 
teafk cuntriper il Vorees, to 3 ‘Panes their Digference. 
doain, the accelerating Meree, when the Moon is ata mean Dillance from the Earth, is to the Difference of the 
areatell and Jeaflaceeler. ings Foree, when the Moon is in the /.ds of hev Orbit, as the Aeadias in to the den 
Cf Half the mean e Hipte higu: ation ata Mavis, or to the mean Necenticity (Radius being 1) and the Safstipiicen 
of the pencdical to the Hatten! Kevolution of the Moon from the Sun conjandly, 
Theelore, onthe Principles of Alachies Equant, as the Sum of the greateft and leafl centripetal Forces, is to the 
Difference of the accelerating: Morces at cach «pfs, fo is the Radius wo the Sine of this other greateft Equation = 
iP 3gH, vic, Ae gg7,g0 ¢ 17h t Radius 2 35. 1/39". 


ies, as the Suzvof the greatell and 


A 


and NAVIGATOR. 362 


THEOR Y. 


ee ry 2 ete ne te 


COMMENT on thee MOON’s 


aT Ste eA ihe Be AS ARE REM NERS ORE HD 
VI. Of the MOON’s SECOND EQUATION of VARIATION. 


BUT there is ftill a farther Change in the dar Orbit, arifing from the ftronger Adtion of the Sun upon the Moon, 
when new and faleated, than when full and gibbous, from whence arifes another Equation, which Sir Jr calls 
the fecond Variation. : ; : 

The centripetal Force in Oppofition being to the fame in Conjundtion as 1Soto 178 wearily, the Moon reced-:s fome- 
what farther from the Earth, and moves fomewhat flower in the Conjunction than in the Oppolition. ‘Tnis Farce ae 
nerates azew Equation of mean Motion, which adds to it from Fu//to the Nezv Moon, and seltracdis from Moc to te 
Full Moon. And the Size of this Equation is to Radius as 20337. Mr. Moron, for expleinine thi, Equation, ero. 
neoufly diftinguithes between an avitdmctical Point of truc, and geametricad Point of mean, Motion; by which ne en- 
deavours to give the Laws of this Equation; bur as this Dittinction of his two Points is without fentible Ditters 
his Reafoning is inconclufive. Sir rac Newton gives the Maxunum of this Equation at 2/, as it is retained in the 
bles. But by the foregoing Analogy it comes out na more than 1/ 56%, 

Bot thei this coud Equation of Variation nas been obferved, Sir Gea fays, to be liable to Change, 

For, when the Sun isin ConjuncPion with the .tpopeon of the Rissa, itis, acconiing ta cur luchor, tC 
about 1 greater, and as much ifs, when in Oppatition ; on Account of rhe variabie Eecentricity 2d J faedsn. 
of the fusar Orbit: The fular Force being greater inone Situation ond lef in the athe. 

Dr. Gregory, who firft publifhed this fam:uvs TLeory to the Werld, gives us a very perplexed and confused wtec ans 
of this Equation; nor had Sir Yaac Neavion himfelf Obfervations fufhctent to tpeak of this Cé.zece with Certainty. 
In his Fey? Edition of the Principia, he fays, that the chaugenlle Quanity is to be determined ‘ 


2. Conirove [es a- 


aft when in Oppofition: It is 7a allio when in Quadrature with each other, boxt the 2.4 Martation, 


VIE, Of the MOTION of the MOCN’s APOGIR, o APSIDES. 

FROM the gid crd 8th Corellary of the b31b Progshion of the 1 Bud. Oar Author derives the Motion of the 
i ‘ . » i abtyey yor, rrr ‘he ‘+ i . . 7 
Moou’s Apegeon, Phe dnegualitivs of which Motion arz, as he obferves, very great, aud gener seine princiial Equa- 


ton of the se ner, 
From wha. follows, it will appear evident, thatthe Live of re ayrdies mult hive, on the whole, a pro 


srw Maca Mfaet R 
heave s2O010n : 


but very irregular. For, when the eow’s dee eis in Conjunetion and Oppolition with the Sau, the Apeuce goce for. 
ward ac thes con? Rater Lat, when in Quscraiure with tire yun, iteven goes backware. | Pos :. 
fin the Quadracun, the Forse by which the Py iP. Cy peer ad uracd to the Bory 
Foree RYE, then vanishing, is campouaded ni the Force Ali. and the centripecal "ys 
which the Body ‘f attra€ls the Body PL ‘Phe jee Beoe Abby ds inereaf-ey aon! 
Vhe other deercafes in a duplicate Proportion of chit ii: ‘Qherdure the ¢ 
[io Prces decreafe in a lets Proportion thay the duplicate. Vwhescs the face ont 
, petyeh Prop, of the rf Bok) williceeds.  Suthe Gonjunelion snd Oprofidian, the ference 
’ {of the Moree hE, and P's which, beeauf: YE, i. om arly increated asthe Didance PANE et ae Leeeete 
nat, at 


> My i. ” ’ 9 ad . * ea is > ed y 
Ratio of that Diflance; and therefore cantes (Gor. Props. BOL) the Apfides co go for eche Poree 
wefowill bs on tae Side of the buree 


I Ly in the Sywivies, as nearly wwece che Pores: fd, in the (Coadratures, the 
ue he He Sara node oes ill, on ane s vole, he ¢ riicd ed Ree »: ; — ens 
” / terming the Quanity of this progr five Mote rel the Moons fas, from the Theery 
oy Ls Seldon Me olives of th PROBLEM, CPO pad te MOMOG sade oPSEB ES Cee Pie 45. 
OS ie eee fh . Ty pastel COG AL OTe NEE Ae Ar es ‘ epee 
the Quantity of eae Eh eee bac for Udall 
better. Ie cried aint it win ila : om ne im ee a : : heady 
tothe Barth, as tt rocodcet an Hi Upp ed, a wet “ ge eee “if mi dt ede or oe Mec Ske UTES, 
iP hoeeanGe a, ee at GH ‘ ae ae re for afcertamine aan y : the Difference 
vas reqitilite ; nist: ee ie Nioe ie oe 3 ut i ou e pot the Quunagy (on Meu al altel ue Pevetetin Is ac 
Neverthelef, this Psd dom ia iealeecn "ele Rate ful alae oe . M ap ie a eye 
Murdoch, (Woo Phil. Teautoctt ns, Vey. VP O2 4 ; e Haig on 2 ie tie oy oe ; . Deedhas haved 
ia (nnnd eae ec Core Aram i. 12) yy Which “ Atha he deternaines the Quantity Ae iin gigeg Soha pe 
Abie: ‘ ane Looe Be Oy A ge exceeding the Mction by the Te/ds but a” And he ey estes 
of hee ae Hae Le ge ee anne have failed in giving che true Quantity of Motion hvasin dite Pry 
Vitis Be ae me cee 3 Etats es, is, that they all have confidered the Rinth as 1. M loc! s . 
cle salthoush the Cate, iu Nature, and to which they inean to apply Sir Aaaecs weds, is ee eA 
etn a te : peed ee cast I 


Aaaz different. 


fhe 
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different. For, as this Larned Writer obferves; ‘* The Earth and Moon revolve round their common Center of Gravity, 
‘ sheir Difance from which being inverfely, as their Maffes, and the Forces by which each is attraéted by the other, as alfa 
“ she Forces of the Sun to difturh their Motion being in the fame Ratio; It follows, that the Earth in its Motion round the 


se 
ce 


“ee 


and verified. 


3- Quantity of )s 
Apogee, in a fydereal 
Year, accerding tor. 
Machin’s Rules. 

4. According to Sir 
Tfaac’s Theory. 


VI. 


1. Eccentricity de- 
termined, 


2. Greateft 2d E- 
guation of the Moon's 
Apogee. 


3. Mr. Machin’s 
Rule for determining 
the LEccentricities of 
the Moon's Orbit, and 
correcting the lunar 
Theory. 


¥. Change of the 
Orbit’s luclination de- 
ivibed, 


Orbit, it diminishes the 


Work intended ; Ie having gizen no Data for our Guide, in his fhort Treati/e on the Moon's Gravity. 


IX. CHANGE of the INCLINATION ¢f tbe MOON’s ORBIT; 4ith the RETROGRADATION of her 


BUT, it isnot only the Motion of the Moon, as to Longitude, which is affe€ted by thefe difurbing Farces: The lu- 
clination of ber Orbit \ikewife fuffers Change by them, and her Nodes, (or the Pofuts, achere the Orbit of the Moar in- 
serfedts the Plane of the Earth’s Orbit) are carried with a retrogr.sde Motion, through every Pointof the Ecliptic. 
Caujes of thefe Changes are explained in the roth aad 11th Corudlaries of the 66th Prop, Boi. Principia. 
of which Iixplanation is as follows, 


again increafes the fame in ber paling from the Syzygies to the Quadvatures. 
the Moon is in Syzygies, and returns to the fir Quantity, neasly, when the Moon arrives atthe ext Node. 

The Moon being thus, perpetually, drawn from the Plane of her Orbit, it is manifelt xs the continually reccdes from 
that Pave, inher Pailage from C, ¢hae the will interfe@ athe Plave of the Barth's Orbit, not in the oppofite Node dD, 
but in fome Point more near to S, which, from thence, becomes a wv Place of the Node, in Antecedentia to the forme 
Place. ‘Vhe Nodes therefore, when near the Quadratures, recede perpetually ; but, in the Syzygies, where no ditturb- 
ing Forces actin the fame Plane, are quiefent ; and in intermediate Places, recede with a quicker or more flow Mouon, 
as they are nearer to the one Point than the other. 


common Center of Gravity, will fuffer thefe Diffurbances every Way fimilar to thofe of the Moon: and the whole Motion 
of the Aplis, refulting from the tavo difturbing Forces, will be, nearly, double of what either of them could produce feta. 
rately round a fixed Center.” —~ So far this Author. 
not only be fatisfied of this ceulemanyy ores eer bot join in his Conclufion from it: That in this, as in the 
other Phenomena of the caleftial Motions, the 


And whoever confiders the So/ution of this difficult Problem, will 
Principles and Rules which Sir aac Newton /ays down are fully confirmed 


Mr. Machin, however, has deduced the Motion of the 4fogee from other Principles, which 
he has not explained, but contented himfelf with giving Ru/es founded thereon, for ob- 
taining the mean Motion of the cpogee, its Equation and the Change of Eccentricity: which are 
thefe that follow. 

“« That the mean Motion of the Moen, from its Apogee, is to its mean Motion, in the fubduplicate 
Proportion of 8235 to 8376, or as 1877 to1893. According to which Proportion the Motion 
of the Apogee, in a fydereal Year, ought to be 40° 40/ yo" 2. In Sir Laac’s Theory the 
Numbers itand at 40° 40/43”. According to Zycho Brahe 40° 40! 47%. 


To determine the CHANGE of ECCENTRICITY of ste MOON’s ORBIT. 


THE Leaf is to the mean Eccentricity, in the duplicate Ratio of the periodical Time of the Sun's 
Revoluticn, to the mean fynodical Time of its Revolution from the Moon's Apogee: which Ratio is 
nearly as 107 10 136. 

LASTLY, for the SECOND EQUATION of the APOGEE — * The Sine of the greatef 
Equation is to the Radius, as the Difference of the greateft and leas? Eccentricities are ta their Sum; 
that is, as 29 t0 136. This determines the Alavimur1 of this Equation at 12° 18/43/16", Sir 
Tface has determined it from Obfervatieon to be 12° 18’, And the Rui I bave already given, 
for determining the Semi Equation of Evedtion, affigns it the fame Quantity. 

Mr. Afachin alfo makes Mention of another Rule, derived from a different Method, which 
prefuppofes the Knowledge of the mean Eccentricity, and which, he fays, would not only 
determine the wariable Eccentricity with greater Exactnefs ; but would alfo correat the modrz 
Lhecries of the Moon in a Particular, wherein their greateft Error, he fays, feems to confilt: 
that is, in placing the Earth in the leaver Focus of the Ellitfe, which the Mfoon defcribes in ber Reva 
lution round the Earth; whereas, it ought, HE SAYS, ‘ to be in a certain Point more near the 
Perigeon.’’ What thefe Principles were from, whence he derived this Correction, or how he 
founded this new Hypothefis, it is not poflible to collect from this Sketch, or AbfraG of a larger 


NODES, explained, and determined in a circular and elliptic ORBIT. 


The 
The Sammay 


LET the difurbing Forces be reprefented, asin Fig. 1. by the Lines TM, ML. _ It is evident, 
that this Jaft Force, ating in the Plane of the Moon’s Oybir, never can difturb the Motion as 
to Latitude; and that the former Force, 17M, when the Nodes are in Syxygies, acting allo in the 
fame Plane of the Orbit, cannot, at that Time, affect thefe Motions. But, whenthe Notes ae 
in Quadrature, it mult difturbthem very much, — For attracting the Moon perpetually, oucof her 
Inclination of the Plane thereof in the Paffage of the Moon from the Quadratures to the Sysvgies 5 a 
Hence, the Inclination is af of all, when 


nl 
Our 
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Our Author has computed the Quantities of thefe /regularities, which take no lefs than Five (See from Prop. 40 
sitions in the III.Boox. It would be difficult to render fuch an abjira/e Subjed? clearer ta 35 inclufive.) 
than inthe Words of the Author, or to explain the Grounds of his Computations fo, as to give 

more Satisfaction. Let it fufficeto trace out the Steps he proceeds in. And rf, He begins with the LEAST DIFFI- 
CULT PROBLEM, To jnd the HORARY MOTION of the NODE iz a CIRCULAR ORBIT? 

Tn which he obferves, that, of the two Forces, by which the Moon’s Motion is difturbed, that which is reprefent- 
ed by the Line MT alone (Vide Fig. I.) generates the Motion of the NODES. | And that this Force is the fame 
with 3PK, which (by Prop. 25) is to the Force, by which the Moon may be in its perfodic Time carried in a Circle 
round the Earth at Ref, as 3PK to the Radius of a Circle multiplied by the Number 178,725, or as PK, to the Radius thereoy 
multiplied by 59.575. Since, therefore, thefe Forces are the one tothe other, asi to 59,575, this mean horary Motion 
of the Moon being 32/56" 27” 12ivz, in refpect of the fixed Stars, or a periodical Revolution, the 
horary Motion of the Node will be 33” 10” 33iv 12v, when the Nodes are in Quadrature and the 2. Quantity of 
Moon in Syzygies. In other Cafes, the horary Motion of the Node will be to 3310” 33iv 12v, as the horary Motion 
the Product of the Sixes of the Moon from the Quadrature, of the Moon from the Node, and ofthe of the Moon's Node, 
Node from the Sun, to the Cube of Radius. If therefore the Nedes went on with that Velocity 72 @ circular Orbit 
throughout, which they acquire at firft, the Moon being in Syzygie, (for thenthe Force PK is ata determined. 
Maximum) they would deferibe a Space, doutle to what they do, in Fadi: but the mean Velocity, between 
this, their greateft Velocity, and their tore! Quicfcence (when the Moon is in the Quadrature and the 
Force PK vanifhes) being half this Quantity, their sean horary Velocity in a circular Orbit will be 16” 35” 16iv 36¥, 
when the Nodes are in @uadrature. In all other Pofitions, the mean horary Motion of the Node, will be to 167 35” 
t6iv 36v as the Square of the Size of the Diltance of the Nodes fromthe Syzygies, to the Square of Radius. 

Sir Dfaac Newton next confiders what the Quantity would be in an e-/ipric Ord:¢ whofe Diame- 
ters were to each other as 7o to 69, and the Jzercments of the Areus as 10973 to 11073. And he 3. The Quantity 
finds, that, in fuch an Orbit, t/2 /orary Motion of the Nodes, in Quadrature, will be diminifbed to 15" 16" determined ia an 
37iv 42v: To which the mean horary Motion of the Nodes in any other Pofition is proportional ef/iptic Orbit, 
as the Square of the Size of their Diflance from Syzygy to Square of Radius. But LASTLY, 

THE ANNUAL MEAN MOTION of the NODES is the Sum of all the HORARY MOTIONS, And the 
Motion in a complete Courfe of a sjdercal Year, or of 365465 o/, amounts to 39° 38/7” 50”, But this alfo, by 
Prop. 33, is to be diminithed inthe Proportion of the ReSangle of the Circumference multiplied by the Radius, to the Area 
of the Circle, or of 2%. So thatthe annual Motion of the No/z, in a fydereal Year, is half the dunual M, 
above Quantity, equal to1g? 493” 55". Which Quantity muft alfo be diminifhed ; it being ake Nt i 
computed on the Suppojition that the Sun paftes through the whole Circle, or 360°, from its‘) ee os ee aed 
leaving one Node to the returning toit again. Whereas by the Revys of the Nade it will have pat- determine 4, 
fed through but 340° 11/, The sean Motion 
therefore, itill wants a farther Diminution, 
The Quantity of this Diminution is afligned, 
by our durhor, at 1° 29/58" 2", which fub- 
tracted from the above Quantity, leaves 1§° 
19! 5” 53”, for the avtole Metion of the Node 
invelped? of the fixed Stars betavéen tava of its 
next Conjuntons with the Sun: which afterwards 
increafed in Proportion of 341° 41/ to 360°, 
gives 19° 18/14 23” for the mean Moticn of 
the Node ta one fydereal Yer, Obfervations deter- Fiv. LUT. 
mine it at 19° 21’ 21”50"; but this Difference, cur duthor impnutes to the Eveentricity ot the dear Orbit, and its 
Inclination to the Plane of the Ectiptie. 

‘ From thefe Lveguectitis, in the Motion of the Node, Sir Siac deduces the PRINCIPAL SEMI-ANNUAL 
EQUA TION of the NODIL. Its true Place may be had, in every Afpest of the Sun. About the Center C, detcribe 
the Circle B, E, i, D, produce CD, to A, fo as AB may be to AC, as the mean Motion of the Node, to the 
half of the true sliotion avben in Quadrature avith the Sun, That is, as 19° 18/1" 23” to 190 49! 3” 53. So that 
ae oe toAC, as the Difference of thye Motions, 0° 31/2" 32", to the latter of them 19° 49! 

3/ 550", Or ast to 38435. Then, through the Point D, let the indefinite Line Gg, be drawn, 1, Method of de- 
touching the Circle in D, Next, if the Angle BCE, or BCF, is made equal to the deutde 
Diftance of the Sun, from the Node, and the Line AL, or AF, be drawn, cutting the Tangent 
Line G D, in G, and we alfo take another Angle, which fhall be to the whole of the Motion of 
the Node, in the Zitervad between the Sysgies (that is to go 11/ 3”) as the Tangent DG, to the 
whole Gacumferene OF the Circle, BED, and we add the Jatt Angle, for which the Angle DAG 
Tad be ufed, to the mean Motion of the Nod, whilft they are pafling from the Quadratures to the 
Saget, and Jubira.? it, wilt they are patting from the Syzyuies to the Quadrature, ue fall have 
Mra trae Motion, And the Hquation reypdting thence will be, at a Maximum, 10 29! 45%. 


Propo 


ie cae peaccaninarrnnsam on 


termining the a 
Equation of the 
Note. 

z. The greatest 
Jemi-annual Equa- 
tion of the Novw's 
Nede determined. 


Cee nee te ee 
ar ee tte 


AI, Ts 


366 The ROYAL ASTRONOMER 


COMMENT on the MOON’s THEORY. 


XI, TL QUANTITY of INCLINATION of the MOON’s ORBIT, with the ECLIPTIC, deduced from Her 
HORARY VARIATION. 

1. The Horary Our Author farther computes, from the fame Principles, the Horary Variation of the Orbit’s 
Variation. Inclination to the icliptic, and gives a Method of computing the Quantity of Inctination 

at Any given Time. 

The Afean Variation of the Inclination of the Orbit is giv:n at 16/2373; but this is abfracted from the Confide. 
ration of the Moon's Situation in her Orbit, Tor, if the Nodes are in Quadrature, the Inclination is more by 2/ 43%, 
the Snin of the Horary Increments, than when in Syzésée; and the whole Mean Variation 16/7 23”, diminifhed by 
half that Quantity, =: 1/ 214 30%, becomes 15/1” 30”, when the Moon is in Quadrature: And being incrcaled, by th. 

Pe fume becomes 17/ 44” 30”, when the Moon is in Syzzgies. If therefore the Moon be in Syxvo‘ 
Pbvcatine oF the Jv. the WHOLE VARIATION, in the Paige of the Nose from the Quadratures, to the Syz, 
Deg tt a afale Blasts will be 17/4447 30%, or rejedting thirds, 17745”. And therefore, if the Juclivation, when the Nace: 
Oreit hit sets / are in Syxivtes, be 5. 17/ 2q%, it will be 4° 59, 35” when they aye in Quadrature e, and the 

se ci Moon in Syzigies | Obtervation confirming the Accuracy of all thefe Computations. 
Mr, Machin derives the fame Cuanitities, zearty, by a diffirent Method, as Sir Tfuac gives; 
3. Pfr. Machiw’s but as the Proportions, for forming his Edsptic Equant, are the fame with thofe Sir Lfaue h ie 
ra nf given, it is unneccflarv to fay more of it here. Our datfer thought it worthy of a Viece sa 
feenie eer thes wear Bj. the Sefalium to thele Prepyfitions, though the Method of computing fron: this Ebipte £ 
was, atthe fame time, found out by Dr. Pemb. récn, Who made uie of it for the tae Pureoi 

4. The Inucftiga- the Lev figeting the Motion of the Nods. I Mhall refer the Reader for further Jijtiucian, &s to 
win of the Bloons this Method, to Mackin's Theory of Gravity, which is founded on the known Properties of the 
Notes according te Figure be applies to that Purpofe. ‘[hat, where equal A-cas are defcribed in equal ‘Yin.s, 
Machin. about the Center of the Elliptic or any ether Equa ft, the Rays, from the Center, are afiays v- 

ciprocally in the Subdtuplicate Ratio of the Velucity atuut the Centers 

THE Foregoizg are the PRINCIPLES, fiora which our AUTIIOR has given the LUNAR THEORY, ¢ 

Priovis thewing how the IRREGULARITIES, in the Alton of the Moon, may be derived from PHYSICAL CAC- 
SES. Whatis firther awanied to cvmptcat it, and reduwe thofe IRREGULARITIES to Computation, is tupplied in the 
SCHOLIUM #9 she FOREGOING PROL SLiMIS. 


XU. Of the SOLAR FORCES, aizg cx the MOON, iv br ORB'T. 

Wi hove been fufi ‘tly initradied, ahescy, that ibe leigxdarities, in the Moon's Ao 
1. The Sun produces tion, proce.d fiom the dilurbing Forces of the Sua, which serve and dinaia, by T. J 
the Inequalitces of the rhe Avens 5" 35 and which, were that lifon bi ine Force taten away, would. bh | 
Mows flstions by the Ares , d: feed ey Cig priniary Pianets, round the Sun, be cqak or proportioval to bee i 
Turds. of Depa piia i 
; itis abo evidest, that the -A?/e2 of the Sun npon the Meoa’s Orbit, mufl be inciess 

2. The Force of ite Giminithed, acco:ding tothe Iefs or greater Ditance of the Sun from the Earth, 
Sun on the Mbous asthe dédintonw Voices are double thote of the Addsiteas, neariy, thae the O:bi 
Orbit accord Porviodical Revolutis 


tothe Moon malt be more, in Seneril, dsflated, and its BP. 


Dfernt Diyflowces. Nowly performed, chan if thete cas had not diQfurbed her Me MTOM S Th 

so. ei ote Prrees Pagtcale:, indi decre te in the vr ipa Rati fo of the Sours. J lenelers 3 
pane are, ar Me Square ot the ened f the Sua, inverscis, and the f 2/ Move 3 
aoe Burin, wire B In this Pan oruen thereto e, is the O:bie of the Hen etlated in Oy 


rihelion, and ceuseacced in the Aphelion., ‘Phe Orbir of the Mec 7 beiwe thas by Te . 
fated and coutracted, the takes a longer ‘Vine to perform her Kevoludor va the fc 4 7 iin in} 
4 Change cf the the catrecadcalit, The Quantity of this Locuri avd of the Pye or thence gers ud, 
Lunar On hitexs hain @. is deternined by Sir “aw, tre: iG rh 0. Prin Go BL, Wherem he de. ouikiaes Uh 
the feria al time of the Aicen, eid! he Meervaled an! dpe da a POO eat ted af iis 

cate Ratio of theineveafing and dearrifiag Raut, andl the Sabiapticate of th i AT the Ma 2s veales 
Hnunifeed, or inereejeily hy the Dearafi or Dre ape cf bly Swan's deéion upon the Part’, brow which 


Moons & Edin, 


NU. The Greet fh doin WOUNTION @f tho MOGHN, 

According to Sir Meee veceton is tat tof: The Fes veoh the O;?te Macaas boing t 

1.Greatel Anawal the Reus, as 1687 to ona, But Oolervation fhews thie to be Home bat tee jaurge s I 
Equation, if this Kquation were Luther diminthhed ja the febucbirceat Vat allo ott. te fee bcd! to Ue 

dial’ Vines, its Alexian would be (to the above give niecentrichy rOdyjst1ifag! w ith wich 

Obfervation more nearly agrees we aflunie a tels Eccensricity forthe Marth’s Orbit, wus, Lae: as much a ihn 

correfpond to 6995/50", for the Hquation of the Sun's cuter, the aaiad Vaya ition of the Moon willbe raf ag” cess 

as by our Vables ; Yomewhat greater chan given by Alayer in the Gottrpra Tables, 


ed 


Mr, 
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Atr, Machin’s 


Mr. Machin, fobftituting an Equation which fhall be to the Sua’s Equation, as the mean So- 2, ‘ 
lar Force, to the Force of the Moon’s Gravity, or as 47 to 8400 ; and increafing that Equa.  greate/? Quantity go 
‘iam, in the Ratio of the Sun’s Periad, to the mean Synodical Period of the Maen pan ae Sun, or of the Annual £guation 
99 to 8, computes this Equation at 12! a Horrox gives its Dlasioists 11/ 30%, : of the Alcon, : 

But, the So/ar Force, on the Moon’s Orbit, which a@ts ina Tr ifheate Ratio of its Diftance fiom the Earth, z- 
verfely, not only affects the mean Motion of the Moon, but generates Eeuetious beth in the Mean Motion ofthe «dro. 
gee, and Nodes: They being accelerated as the Mean Motion of the Noon is retarded, and retarded when that is accede. 
Sated: For, though the Zguariox of the Nodes is to he firbtraSed, when that of the Moon's mean Place is likewile jad- 
tra&ed, yet it is, in Fatt, an Acceleration of the Motion of the Nodet, which is Retrograde in Itfelf. For, deter 


mining the Quantity of thefe Equations. ‘ 


The MOTION of the SUN is, #x r/2 reciprocal duplicate Ratio of if: 
Diftance from the Earth; This Motion generates, (the Eccentricity of the Orbit, being 1674 to 2000 its M. Diam.) an 
Equation of the Center, which, at a Alexinys is = 1° 56! 204,” ifthe Motion, of the Sun had heen ha Dr ipiicat 
Ratio, the Equation thence generated would have Deen 2° + jo", I her cfore, the great) vation Of the £Lpogec 
and Node is to ze 64/30”, asthe mean diurnal Mistion of thy Apogee, ard of the Node, reipecuvely, is to the mean 
diurnal Motion of the Sun, Hence 


NIV, The GREATEST COUSTION of re MOON’s ATOGEE, 

Ts ty’ 43”, and the GREATEST PQUATION CF THE NCE of 20% Eee the greitett EQUATION 
OF 'YHE SUN being but 19 557 go”, the wna! Bytatecs of the ‘ ¢ iid ods will be reduced to 
tg! 38% and g! 21", r:fpeciicedy, asin the‘ 

Mr. Machin’s RULE, derived from his } 


Trithcate Ratio of the Sun’s Dillance, the a anee ; 
Ratio of ihe Diflane, "hat, if the Revi ladon of che Motion, to be equated, was perform. the keeated Equation 


ed in the ‘lime of the Sun’s Revolution, 7s Egsuitle: would be to che vaen Of te Suns of the Apogee aud 
Center, nearly as 3t0 2, Or if the Force decresfed as #, any other Vower of the Sun’s Nodes. 

Ditlance, the Equation would be to that of the Sun’s Center as zy to 2. Eut, if the Motion 

be performed in any other Pericd, any fmall annuai é22r Eguaticz, ariGug from the different 2. Mr. Machin’s 
Dittance of the Sun, at different Times of the Year, would then be »:2-e or lefs, in the Ratio Lrratet Equations 
of the fxedical Revolution of the Sun fron: the Motion to becanated, to tht ferid 
thai Motion to be equated, ‘THIS RULE makes the crraiy ELeuaticn Of the + 
the Apogee, 21! 57%, 

Thele three dunual Fqvaticns, accarding to Noztex, bear fuch Propo 
that when that is gieatcl, the Ref avetoy aud svhcy that és dinenie 
For the Sun’s gieateft Mquation is to the gieutel Nquation of the Moc: 
as the prefent Equation of the Sun to the piefent Rqaation of the Moca, Ape: 


Tables. 
iat Uo ehe Sun’s Force is in a 1. lif*, Machin’s 
ivf fhall be in the Seeuisheate Rik Jor dtermiving 


_ 


rica ta the Cratras Law 
4, the Ret eid be diiny 
a, Moon's \pouce, and 


XV. 4 SECOND EQUATION of He wACONs ORBLE, 
; ve Peon, that the Moon’s Orlic was alo fomewhst more date? when 
‘athe Sun and Moon’s .qftes were in Co. twhen at Right Angics wih cook ether: which Di rete ae 
rites froin the Orbit being the aev Recentie avd Piipticul in che Burner Suction, oad fay of al in the Lahr. 

Prom hence the Af Ad aioe requires apiece © rrefion, the Woon movirg sae in ae/ice - Orbit, and teste. 
Jer in the more contrasted one. “Uhis £ ation our Antuor determines, Hou Obter vation, tu be > 

3/ 45%, ata mean, when the Sun isin Ogenes wit » Moon's eijfiicss atecier Punes,itista 177. Qe MM an 
“pthat Quantity, aa the Stve of toe hd Difhaser of the pliers fra 7 the boards Sys y er Quauratiure, trey or thys Leguaties 
JMG to the Radius. Its fa Quantity in the Aphelion of che [Laith is 37 34s and its preate?, ae leesined, 
iflin the Perihelion, 3/ 56%: being in the reciprocal triplicate Ruse of the Sun’s Difkince trom 

‘ithe Marth. 

4 Though our det! or deduces this from Obiervation, ; 
oduced from the following Analogy : That ts, the Sine ap ahs, 
Pecond Equation of the Moou’s etronee, in the daphcate Rata of te vy 
pSun, to the pnadical Time of the Sun Sion the Moos apeyee Ly this RULE the Lnquation 
comes ont 3f 4% 

B tle “Phe lywudic ‘Vime of the Sun from the Moon's Apogee =2.012°.736 3 Moon from Sun 29.573 3 Greateft fecond 
dPEquation af the Moon's ‘popes == 12° 18, 


‘4 

; XVE.Q AUTHIRD ANNUAT, EQUATION of tie MOON, 

io From the Laqus of Gravity, our cluthar las likewife deduced a Third danual fiquation of the Moon's Motion from 
MBhe Situation ot the Sun wiih the Novos. Mor the Sodan Farce being ftomewhat Greater on the Lunar Orbit, when they 


By the Theory of Grawity, Sir Tare Ne we 


- ; 
ha t 


one, yet the Quantity may be de- 
Moyen bs ca the Sine tf the ercaiefl 2. WM doy “ag 
ea time 6 ithe Moos fron re gaat.ve deriven, 


368 Te ROYAL ASTRONOMER : 


THEORY. 


COMMENT on the .MOO N's 
are in Conjundiion with the Sun, than when in Quadrature, there arifes a /mal/ Equation from 
1. ts greatef# thisdifferent Dilatation of the Orbit, as the Sun and Nodes are fituated in refpeét of each other. 
Quantity determined. Which Egquatioz he has computed, (for it is too fall to be determined by Obfervation) to be at, 
Maximum, in the OGants, 47”. At other Times, it isto this Quantity, as the Sine of the doubh 
Diftance of the Sun from the Node, is tothe Radius. At other Diftances, in Ofants, as Cube of Sun's Diffance from the Earth; 
and therefore in Perigee 49", ix Apogee 45”. ; 
5. Orkeranife de ‘Fhe mean Inclination of the Moon’s Orbit being 5° 8/ 28%, and the half Difference of the 
saveiiind *~  greateft and leatt Inclination 8’ 52”, this Equation will be to the Sine of the half Difference a 
: the Sine of the mean Inclination to the Radius, For the Force by which the Moon is drawn 
from the Earth being leffened in the Ratio of the Cofine of the Inclination of the Moon’s Orbit to Radius, this Equa. 
tion of mean Motion, generated by the Increafe or Decreafe of that Force, as the Sun is in Conjunétion or Quadrature 
with the Moon’s Nodes, will be asthe Sixes of that Difference to the Sines of the mean Inclination, making the Rady 
of the Circle which the Moon defcribes, according to her mean Motion, or while the Sun isin O@ants with the Node;, 
equalto 1. By which Ru/e that Equation comes out 48”, nearly. 
Both, thefe Equations add to the mean Motion, whilft the Sun paffes frem the Quadvature, with the Apfides and Node: 
to their Conjunétions, and fubtrad fron: it, in its Payage from the ConjunGions to the Quadratures, The GIVEN QUAN. 
TITY of this /af, like the former Equation, isto be tacreafed or diminifued in the Ratio of the Cubes of the Sun's Difians 
vom the Earth inversely. 
XVII, THE SECOND azd GREATIST EQUATION of she MOON’s APOGEE. 


By the fame Theory of Gravity, our Author deduces the fecond and grea fi Equation of the Apogee. We have alread 
fpoken of it in explaining the Motion of the pjfides from 7, 8, and g Coredliries of Prop. 66. Bot. Its greaiel 
Quantity, from the Theory of Gravity, as well as from Obfervation, is nearly 12° 18', avd at all Times it is to thet 
Quantity, as the double Diftance of the Sun from the Apogeon is to the Radiys. 

XVUI. HORROX’s IMPROVEMENT of she LUNAR THEORY. 


Horrox, as Sir J/aac obferves, was the firft Afronomer, who advanced the ‘Theory of the Moon moving in an El. 
lipfe, round the Earth placed in its wer Focus. Dr. Hadley improved this Notion, by placing the Center of the Elliph 
in an Epicycley whofe Center uniformly revolved round the Earth. The Motiow in this Epicycle, exprefles the fore. 
mentioned Jacqualities, in the Progre/s and Regre/s of the Apfides, and the Chauge in the Quantity of the Eccentricity. 

: Let the mean Diftance of the Moon from the Karth, fys our Author, be divided into 1¢c0co 

1. The Eccentricity, Parts; and let T (Fig. 3) reprefent the Earth; TC, the Moon’s mean Lccentricity = 5 5c; 
of the Moon's Orbit fuch Parts. Produce TCtoB, fo as CB mas be the Sine of the greateft femi-annual Equatun 
and 2d Equation of of the Apogee, 12° 18! to the Radius TC, ‘Vhen, the Circle defcribed upon the Center C, with 
her Apogee, deduced, the Radius CB, will be the EPICYCLE mentioned, in which, the Center of the Moon’s Orbit 

is placed, and revolved to the Leff, according to the Order of the Letters, b, D, A. Sit off tts 

Angle BCD, equal to tawice the annual Argument, or the double Diftance of the Sun's true Piace from the Muon's Apogee, oxt 
equated, Then, CTD will be the fecond Eguannn tf te 

Moon's Apogee for the Time given; VD the kecnniityy 
the Orbit, texding to the Phace of the Apogee, nov: tite 
eguaied; and CD, or CB, the Difference beteven th: 
mean and the greateft Eccentricity = 1173, of th ala 
Ports, NB. The Radius of the Epicycde CD, ot Cb. 
as feen from the Moon, ather mean Diitance fiom th 
Earth, fubtends an Angle of 40’ 20%, = theScmi- Fg wii 
of Eved?ion. Wow this Angle may be obtained, xc ont, 
without computing the Angle CTD, or the Eccuntuct) 

2. A Reference, TD, is fully explained in the Letter to Lord MACCLESFIELD, on the Parallietic alugi, 

which the Reader is referred. Or you may fee it performed farther on, P. 371. ; 

But, the Moon’s mean Place, the Place of its Apogee, its Eccentricity, the longer Axis of its Orbit, 200000, bein 
sven, the Moon's ¢rue Place in her Orbit, with her Diltance from the Earth, are thence determined, by the know 
Method of folving the Jiquation of her Center. f : 

Chgastet oF Inthe Computations of the Equations of the djegeon, and Change of Eccentricity of the Orbit 
} 3 MM "Orbit which takes Place from the different Action of the Sun upon it, according to its different Alpets 
Pe Saracens , ‘ in refpect of the Amar Apfites, no Notice has hitherto been taken of the Diminution or Exerfs ff J 
ae i ids idee Force, which affects thife Changes in the Orbit, according as the Sunis farther from, or iar 's 
we " aad the Barth, But, as the San aéts with greater or lets Power on the darar Orbit, according. a tt 
ta ’ a Jon TF Veach is neareh to its Perihelion, or Aphelion, and that, in the srip/icate Ratio of its Dillanc) 
RAPES inverfely. Jt is necefary, that the Excefs, or Diminution, of the Sun’s Action, upon the Oibit 
fhould take Place in thefe Computations, — In Order to determine shis Equation, Sir Yaac thus proceeds, 

XIX. THE SECOND EQUATION of the MOON’s CENTER, 

In the Perihelion of the ©, when the folar Force is preateft, and where there Is no folar Equat. the Center of ) 

moves fu/rer about the Center C, (/e Fig. 3) than in the Aphcl. and thatin the reciprocal sriph Ratio of O's Dill. 


p's Orbit 
ie 


Earth 
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Earth. But, becaufe, in Fig. HI. the Eguation of the Sun's Center, at other Diflances, is included in the aniua! 
Argument, % BC D; the Center of the Orbit thence moves fafter, in its Epicycle BDA. in a reciprocal duphicate Ratio 
of thofe Diftances from the Earth. But that it might move yet fafter, round the Center C, in the reciprocal faxp/e 
Ratio of thofe Diltances; from the Point D, the fr Center of the Moon’s Orbit, fet off the Point F, the fecond 
Center of the Moon's Orbit, making DF, to DC, as twice the Eccentricity of the Earth's Orbit to the Sun's 
mean Diflance, and the Sun's mean diurnal Motian from the Moon's Apogee, to his diurnal mean Motion from his own Apogee, 
conjunctly: Or, a8 33% tO 1000, and 52! 27” 16” ta so! 8" 10", conjunGly, or 3 to 100. 
And let the Angle CDF be equal ta the Complement of the Sun’s true Anomaly to 360°, for the 1. Greate! 2d E- 
The Line DF will be then 35,2 fuch Parts as TC contains 5505, or mean Dittance guation of the Moon's 


Time given. J M 
g from the Earth 100c00; and will fubtend an Angle, feen, ata mean Diftance, from Center determixed. 


f the Moon r 
ithe Moan: at Right dugles with that mean Diftance, = 1712” 30”, half the greateft Equation; 


the Double of which, 2/ 25”, according to our Author, is the Greate? of this Equation, which he calls the fecoud Equa- 
tion of the Moon's Center, Which Equation may be had, at all other Times, either by fubtraéting twice the annual Ar. 
gument from the Sum of the Moon’s equated and Sun’s mean Anomaly, or elfe by adding the Diflance of the Moon egua- 
ted from the Sun, to the Diftauce of the Apogee of the Moon equated from the Apogee of the Sun, for the Argument; and faying, 
as the Radius is to the Sine of the Argument thus found, fo is 2! 25” tothe fecond Equation of the Moon's Center. To be a.tde 
if the Argument is lefs than a Semi-Circle, but to be fubtrafed if greater. So fhall you have (concludes our Author) the 
Moon’s true Orbit Place in the Syzigies: in which Computation the Variation-Equations are excluded. 

But this wants fome farther Explanation. i } 

In the preceding Fig. III. D reprefenting the jj? Center of the Moon’s Orbit, in the Epicycle, according to the 
touble annual Argument BCD ; F a new Center, tranflated out of that Epicycle, by the Excefs of the Sun’s A&ion upon 
it; itis evident, that the corred? Equation of the Apogeon is no longer the Angle CTD, but 
the Angle CTF; and the Ecceatricity. of the Orbit, to the Time given, will be reprefented 2. Explanation of 
by the Lize TF, which, in this Situation, is greater than the former Eccentricity, “TD. It the Caufe of the 2d E. 
appears alfo, that, the Angle FDC being the Complement of the Sun’s Anomaly to 3600, the 9 guation of the Moon's 
Point F, in the tranflated Syftem, mutt, in the laft Semi-circle of the Sun's Anomaly, whenthe Cvzter. 

Sun’s Equation adds to the mean Motion, be in Antecedentia to the Point D, as in the Figure 

before us ; where the Angle of the Sun’s double Diffance from the Moon's Apogee is no longer reprefented by DCB, 
but by FCB, tefs than the former by the Angle FCD. So the j# Center of the Moon’s Orbit, D, in the untranflated 
Fpicycle, will, by doudfing the annual Argument, (in which the Sun’s Equation is twice included) for 2 BCD, be car. 
ried about, outof the 4p/7es, in the inverfe duplicate Ratio of the Sun’s Diftance ; and will therefore require a Tranfla- 
tionto F, to move round C in the fxxpée Ratio of that Diftance, inverfely, correfponding with our Author's Theory, in 
this Refpect: which fhould be the Acceleration of the /zcond Center F, of the Orbit, in the reciprocal rripiicate Ratio, 
only, (exclufive of the encreafed Acceleration by the redoub/ed Sun’s Equation) every where, as in the Ap/aes ; carried 
in acertain Curve, about the Center C, in the tranflated Syitem, by the Means aforefaid. 

BUT our Author, inthis Computation, has given only the E£gzation which arifes from the diffarbing Force, taken in the 
fmple Ratio of the Sun’s Diftance, inverfely, the Sun’s Equation, he fays, involved in the Argumentum annuum, fupply 
ing the reit. But, this can only be underftood where that Equation takes Place. For, inthe eri/e/ion, and Aphelion, 
of the Earth, or of 0, and 6 Signs, of the Earth's Anomaly, where the Exce/, or Diminution, of the folar Force, is at 
its greate/t Quantity, there the Line DF fhould be according to the sriplicate Ratio of the dilturbing Force. If we fup- 
pofe the Center of the £/dip/e to be carried aboutin the reciprocal duplicate Ratio of the Sun's Diitance, the Eyuation. 
thence refulting, would be 2/44”; or, as Sir aac has determined it, DF would be to DC, as 33% to 1000, and 
DF =:39,7. But, to obtain the Proportion of each in the Amp Ratio of the Sun's Dif- 
tance, he leffens this Proportion, in the Ratio of the Sun's diurnal Motion from his own 3.  Correfion of 
Apogee to bis diurnal Motion from the Apogeon of the Moon, or in the Ratio of 59/8" 10 52279, the common 2d Equa- 
which gives DF = 35,2 and an Equation of 2! 25", as before. NOW, in ordertoobtainthis tion of the Moons 
Equation, in the ¢ripiicate Ratio of the Sun's Diftance, in the Apfides; DF, muft be taken to Center. 

DC, as 50,85 to 1000, which Proportion will give DF 59,63, and the Equation of the Motion, 
in the tranflated Epicycle, according to the inverfe triplicate Ratio, = 4/6", which is the true Quantity in the 
Perihelion or Aphelion of the Earth. 

In order to reduce THIS EQUATION, at all Times, to its true Quantity, we mutt 
confider it as confifting of two Parts. LET us call thefe Parts P, andQ: ‘The firft of thele 4. The true Rela 
being the Quantity 2/ 25”, the Second of 1/41’, ‘The Argument for the Equation P, will siou of this Equation 
he the double annual Argument fubtradied from the Sum of the Moon's equated and Suns mean at all Times, 
Snomaly, The Argument for the Equation Q, will be the Sun's Anomaly added to the double 
annual Argument, and fubtra&ed from the Moon's Anomaly alfa. Both diminife the Place of the Moon, if thei: 
refpective Arguments are more than fix Signs, and increafe its Longitude, if they are 4/3. The Sum, or Difference, 
of thele rave Quantities, will give the Equation affigned, with the proper Sig conneéled; and the Center of )’s Orbit wil. 
then be, every where, carried in a Curve about the Center C, aiearly; as the Cube of the Sun's Diftance from the Earth, inverlly 


Bbb ; XX, 


379 Te ROYAL ASTRONOMER 


A ree ame so ate date mneneememmeemntnenmeea tee neem 
CO.MMENT on the MOON'’s THEORY. 


tae ee ea caer ec er oa aia eee ea rn 
XX. EVECTION-EQUATION of te MOON, 
1. Asother Method 


of computing the Quan- OR if, according to the frorter Method, laid downin the Letter to Lord MACCLESFIELD, 
tities of the fame E- referred to before, you compute, at once, the EVECTION-EQUATION, the refpedive 
quation. Arguments, for both Parts of this Equation, will be for P, the Angle of Eveétion +- Sun's Anomaly; 


2. Correction of the and for Q, the Angle of Eveftion — Sun's Anomaly, 


Ewvedion- Equation. 

But, the EVECTION-EQUATION &ftill wants a. farther Correftion, not confidered by this 
3. & further Cor- great Author; which arifes from the Odbjiguity of the Moon's Orbit with the Earth's Orbit, 
rection of the Evec- From this Poftion of the Plane of the lunar Orbit, it appears, that the Quantity of the /lar 
tion- Equation, Force, by which the Motion of the Moon is difturbed, as to Longitude, mult be diminifbed:|- 
That Force requiring to be refolved into two Forces; one parallel, the other perpendicular, to the 
Diredtion thereof. Ve is plain, that the latter Force cannot affect the Motion as to Longitude; but only the former, 
So that, that Force fhall be to the whole Force, inthe triplicate Ratio of the Cofines of the Angles of Inclination. ‘THE 
‘TEVECTION. EQUATION diminifhed in that Ratio, will-be 1° 19/ 41%, which taken from 1° 20’ 41” Evedtion. 

Equation, the Eguation thence refulting will be 1/;. according to Tabs. 


XXI, PRINCIPLES of the THEORY agree with OBSERV-ATION,. 


THUS, from our great Geometrician's Principles of the /unar Théory, the lunar Equations may be 
1.TheCorrefingfiof deduced, 4 priori, with a Degree of Exaé?ne/s almoit equal to.Obfervation. By con/Prudiing 
our Tables, Tables from the foregoing Data, the Moon’s Longitude may be found, at. all Times, within 2 
Minutes of the Truth, and feldom with an Error of more than Half a Minute. This Theory, as 
Sir aac gave it the World, errs ia no Part-of the Orbit above 6 Minutes of a Degree; and the 
2. The Defign. of Method of Calculus, to be eftablithed upon the foregoing Revifal of -it, fhews how distle Alte- 
our Tables. ration is neceflary, to the making Tables from thence to ferve the important Purpofe of Longitude at 
Sea, That what.is here offered, asan Amendment, or Carre&iox of the THEORY, is, as much 

intended .to refed? Honour upon shis great-Man, as to render THIS WORK of general Ufe to Navigation. . 


XXIL The SUN. and MOON’s RADICAL PLACES.. 


FOR the Eftablithment of afronomical Tables, according to this Theory, by the Affiftance.of Mr. Flamffead, the|’ 
then Aftronomer Royal, Sir [aac Neawton fixed the.following Longitudes of ,theSun-and Moon, asthe correétett at the 
Royal Obfervatory,. at Greenwich, to the laft Day of December at Noon. old Stile, 1700, ov.to the Beginning of 1701: wit, 
The mean Longitude. of the Sun, vf 20° 43/40": Of bis Apogeon, <8 7° 44/30", The mean. Lorgitude of the Moon, 
erig°2zrfo4. OF ber Apogeon %€ 8° 20/ a”; and of her afcending Nade SU 27° 24/ 20%: and the Difference of Meri-|: 
dians, between the Royal Odfervatories of Greenwich, and Paris, is given, from Obfervation, at 9/ 20% On which 
oureminent Author obferved, that the. mean Motion.of the Moon, and its Apogee, were not. then. difcovercd 


with fufficient Accuracy, 
XXIM. CORRECTION. and IMPROVEMENT of t4e Lunar. NUMBERS and-THEORY. 


THE Odfervation: of later Aftronomers; particularly. of Flam/faa’s Succeflors, Dr, Hadley, and Dr. Bradley, have 
corrected thefe Numders to the wanted Accuracy. Dr. Bradley, one of the.moft accurate Obfervers that any Nation 
can boaft of, has. confirmed, by his Obfervations, an Opinion, ftarted at fir by Dr. Halley, and fince purfued by 
Mr. Mayer, of Gottingen, and other forcign Altronomers, that.the mean. Marion of the Moon is more accelerated in ber 
Orbit now than in farmer Ages, The Quantity. of this 4c eleration has been: lately fixed at our Royal Ol/e vatory, for 
the Year 1750, at 12”, for.one hundred Years before and after that Ara, and thatthe Increase of. Acceleration, from 
that ‘Time, is as the Sguare of the Centuries, and centefimal Parts of Centuries, before or after that ZEra. The mean 
Longitudes of the Sun, of his dpogee, and the Moon, and of her Apogeon, and Nodes, are alfo made gorred by later 
Obfervations; fo that, now, in comparing very ancient Obfervations with our Tables, farmed by hefe Correétion 
the Errors are. not greater, than the Rudencfs and Inaccuracy of Obfervations, in thofe early Ages, will account! 


for. 


NOTE, There isthis RULE (P. 299. Scholinm to foregoing Propofitions, Bi AV. Nesvton's Prin. tranf. by Motes.) The Motion of the Sun 
‘being in the reciprocal duplicate Ratio of his Diftance from the Earth,..with Eccentricity 16 | { to mean-Dift, 1000, generates an Equation 1° 56! 
20”; but moving in the reciprocal sriplicate Ratio generates an Equat. as 2 to 3, of the former ; wiz, (28488 19 56420" 1 2% G4! qo” Kquat, 

(Op The Equations generated by the Sun's Mot, being direttly asthe Indices of the reciprocal generating Pewers of bis Diflances from the Earth: the 
'Revohitions being performed in the fame Time; but tf im different Time, the Equation before fome vill be more or lefs, as Time of af to Tre of 2 
Reuolution 3 according so Machin, P. 38, Laws of Moon's Mot, — But whether this holds true in all Ordirs and Tadices of reciprocal generating 
Powers, sis tq ve doubted, os. proved: taking the fame ordikePoGtion, in dMerent Orbits; or taking their greate/? Lguations, reper 
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COMMENT on the MOON’s THEORY. 
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XXIV. LUNAR PROPERTIES and CONCLUSIONS, 


IN the Corcllarigs, deduced from the 37h Proportion, Book UI, relative to the MOTION of the TIDES, 
Sic aac Newton gives the following Computations. 

1. That the Denfity of the Moon is to the Denfity of the Earth as 4891 to 4000, or as 11 to 9, 

2. That, fince the true Diameter of the Moon is to the Diameter of the Earth, as 100 to 365, the Mafi of Matter in the 
Moon will be to the Mafs of Matter in the Earth, as to 39.788. 

3. The accelerative Gravity, on the Surface of the Moon, will be 3 Times icfi than the accelerative Gravity on the Surface 


of the Earth. 
a That the Diftance of the Moon's Center, from the Center of the Earth, will be to the Diftance of the fame from the 


Center of Gravity, as 40 te 39. : . 
5+ The mean Diftance of the Moon from the Center of the Earth, is 60 Semidiameters, and one tenth, in the Syzigies ; 
but, in the Quadratures, és 61 Semidiameters fubdu@ing one 30th Part; which is in Proportion of 69 to 70. 

6. The horizontal Parallax, in the Moon's Syzigies, Sir [aac gives at 57! 20", under the Equator. For, from the 
Earth’s deing ax oblate Spheroid, this Quantity diminifhes, as that is receded from; and the Parallaxes in the Lati- 
eae pe Peer er a 
ares. 7/16" C57! 14" $577 124 C57 10” © 5778" § sol gl 

7. The mean Semidiameter of the Moon, as feen from the Earth, ts, at all Times, to the Moon's horizontal Parallax, as 
15/45" to 59/20"; or as 275 tal, nearly. xd its horary Motion, iz Syzigies, Sir [faac /ettles at 33/32" 32”; in 
the Quadratures at 32/12", The greateft horizontal Parallax, at about 61/ 10%; the leaft, at 53/30"; the true 
horizontal Parallax being to the Mean, in the fimple Ratio of the Moon's Diftance from the Earth, inverfely ; and the 


true horary Motion of the Moon, to its mean Motion, in the duplicate Ratio of the true and mean horizontal Parallaxes. 
S.C. 


OF DETERMINING THE EQUATION OF EVECTION, referred to in P. 368, of this WORK, as determined at P. 25 and 26, in a 
PRINTED LETTER to the EARL of MACCLESFIELD. : 
THIS EVECTION-EQUATION, is the Difference between the mean and true central Equation of the Moon at all Times. —~ 
THUS, the greateft Equation of the Moon's Center == 79 39’ 20” Sun in Apjfides D. 
The leaft Equation thereof == 4 57 58 Sun in their Quadrature, 


Hence, the greateft Eveé?ion-Fquation is the Difference between the greateft -——— 
mean, and the greateft and leaf true central Equation, == 1° 20/ 431”, when Difference 2 41 22 
the Eccentricity == §5a50, and mean Diftance of the Moon from the Earth Half 32 1 20 41 Eveéfion-Equation, 


== 106¢000, 6 18 39 Mean central Equation 

Atall other Times, (when the Eccentricity is more or lefs than ssoso, of fuch Parts as the mean Dift. from the Earth == 1c00000) the 
Sine of this Aan éjon-Eguation, or of the Dif, between the prefent mean and true central Equation of the Moon, is to the Sine of the greateft 
Eveétion, 1° 20/41”, nearly, asthe Sine of the Excefs of the Moon’s mean Anomaly, equated by J mean central Equation, according to its 
Sign, above sqwicethe Sun from the Moon’s Apogee, is to Radius. —- Adding this Equation to the AZoon's Longitude when the Argument is 
more than fix Signs, and fubtracting it therefrom when the Argument is /e/s than J Signs. 


Logarithms, Logarithms, 

Thus, As Radius 2 2 6 «6 «© « «© « 10.0000000 Or, As Radius . 6 6 +6 » »© «© » %0,Q000000 
ToS. Arg, Evec. 28 59 == 650 . . 9-9572757 ToS. Arg. 650 4 2 «© « o © gsnaye 

So S. 19 20' gi” Gr. Evection .°. 8.3704700 SoS. 10 20! 26” Gr. Evedtion . . 83691223 
To S. 1° 13/7” Prefent Evection, xcarly, 8.3277457 ToS, 30 1a! 54” 5 6 6 6 0 4 8.3263980 


‘ Prefent Eveétion nearly, according to cur Tables, 

OTHERWISE. Like folving the central Equation of the Moon, toa given Eccentricity. Umagine another Ellipfis, whole Semitran(verfe == 
the mean Dift. of the Moon from the Earth == rococo, and each Focus thereof diftant from the Center = the Radius of the Epicycle (fee P. 
368. Fig. 1.) == Half of the Dif, of the greateft and leaft Eccentricity of ))*s Orbit, == 11733 and the Arg. of Evection fimilar to the 
mean Anomaly of the Moon, revolving about the upper Focus. Then there is given, the Angle of Argument at the upper Focus, whofe 
Supplement is included by two Sides of a Triangle, one the Diftance of the Foci, and the other == the Tran(verfe Diameter, both iffuing from 
the upper Feeus, whofe Sumand Diff. ave asthe Aphelion to the Perihelion Diftance, to find the lefs Angle oppofite, by Cafe 5 Oblique Plaxe 
Triangles. Which Angle being doubled sx the Evesion-Equation fought, very nearly, 


Phe he nea on TVA Logarithm. 
sy AAs Aphelion Diffh . 2 2 6 » «6 6 3 « YOII73 co. 499493 54 Conft, Loge 
_ To Perihelion Dit. . . . . 6 2 w ‘ + > perees 2 « of 419948756 $ 9.9898110 
So Tan. 3 Arg. =: Tang, 3 Sum oppofite Zs in the given A 32930% 0” 98 


Tangent of Half the 
Evedtion- Equation. 


04.1873 ) ‘To be added to the 
To Tan of Half their Dif. « . 6 0 5 0 ae 3r $3 38 | 9+7939983 
, LefsAngle . . the Dif. . . 46 a2 } 
. 7 Doubled ,  . 1912744” Eveétion-Equatian required, nearly, as before, 
ao If greater Accuracy is required, folve the elliptic Equation correétly, by he general Meebod, P. g6. sis 
D. Cowper directs this Equation to be increafed or diminifhed, in the fimple Ratio of the Moon's horizontal Parallax, and then according to 
the Diff. of the Cubes of the Sun’s Diftance inverfely, for giving the correét central Equation, when this ad is conneéted with the firtt Part. 
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Ectipfes, 
and whofe 


a 


November 
April 
November 


February 
April 
January 
February 
September 


Years |Egual {sme of Moon’s tran- 
fiting the Meridian. 


January. 


Obfervations} Chrif. M 
Moon Ecl. | 1628 January 
1661 March 
1676 May 
1681 Augutt 
1682 February 
1685 | November 
1689 | November 
1690 April 
1690 April 
«| 71g April 
Sun Ecl. | 1722 | November 
1725 { December 
1726 January 
_—— March 
as April 
_ May 
-_ June 
aan Jaly 
—_ Auguit 
ae September 
—-—— | December 
172 March 
chet May 
_— June 
—— | September 
2 
3 1728 March 
BY 
ee ee May 
a _—— June 
_— Oétober - 
1729 May 
—— | September 
—_— Odtober. 


refpeclive OBSERVATIONS. C. 


The MOON’s LONGITUDE computed from the TABLES, to a 100 PLACES, 
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and compared with the 


Picciam Moon’s Longitude 
rgument. obferved. i 
DHM S| oes ee aa ee. 
10 9g 26 31 Oo 27 16 +o 42 
19 23:16 11 vT is 4 9 tos 
Bl 22 23 30 © 23 «3 mo21 26 17 —o 4 
18 15 19 0 8 6 29 *€. 6 14 33 + o 34 
Ir Jr 33°19 113 36 Mm 3 £47 33 +o's 
3Q 10 30 35 | 5 25 © mu 19 39 39 + 043 
16 11 47 20 oo}! m 6 12 «43 Fi 3 
18 16 23 50 416 4 Wot 43° «§2 or 44 
20 18 2 32 4 17 50 om 6 30 55 — o 28 
21 20 2 40 © 23 27 S 11 20 «17 —o 2 
27 1 21 22 3.16 44 #15 53 «5 + 1 58 
5 9 8 § fit 22 19 S 15 42 12 +: 
19 Il 25 11 2s 2 58 38 + 0 29 
612 8 23 © 21 20 2 26 7 46 — 0 50 
13 18 O 45 © 27 51 Mm 6 54 59 f: —0o 16 
61210 8 2 13 58 TM 26 42 2. —ols 
16 56 19 2 19 24 Fo 16 46 53 |) —4 16 
5 1% 20 22 3.10 9 ™m 2 15. fo —o 4 
916 415 4 =9 29 We 26 11. 14 Fo + 1 26 
1319 3. 0} 413 0 %*€ 15 49 35 — 1 25 
7153334) 5 4 7 m™ 16 18: 50 + 1 35 
3.1243 4 5 26 3 ~ OO OO 32 + o 28 
1017 44 7 6, 2 10 27 54 1 — 0 19 
12 21 20 25 7 0 26 SB 19 39 22 |. —o 2% 
22 5 7 25 7 8 27 f 1 40 23 + 118 
415 13 50 720 3 8 16 21 33 | —a gq 
17 35648 | to 22 5 * 3 20 «« Ff —o15 
23.1017 43 | 1:17 53 ™ 14 35 27 | —0 47 
22 IL 3 24. 3 9 29 Ff o 12 2 a a 
29 17 39 (0 4 11 56 Y 14 58 2 — 024 
18 11 34 42 6 21 12 vw 2 25 41 |’ +o 5 
26 18 10 22-] 6 28 a7 % 16 32 9g Fo 14 
1311 25 5 | Is 29 m 2 6 20 |. +113 
24 17 ° 9 7 x OO 30 42 m= 216 
8 8 41 1 117 26 m% 30 7 18 + 1 44 
1om2 17 1 215 36 wy 6HhllCUCG 8k +117 
14,18 13 17 6 418  & § it 23 + © 50 
717 47 34 | © 6 © om 2h 8 49 — 1.48 
24 6 6 48 | o 20 4 m 313° 47° 44 — 9 57 
28 13 51 44 49 7 YW: 20 Fh 3n- + 0 39 
217 11 53 412 46 m% 9 21 12 Fon 25 
433 41 % 21 46 46 1 50 
& 20 23 20 416 24 mM oO §2.10 f -r ig 
218 15 6 § 10 19 SU & Ik 23° f+ Oo 50. 
1 20 58 50 9 24 1g x 4 50 $4 — Oo 40 
20,17 34 18 415 31 m 4 31 jo , ome O 4 
4 15 8 5 25 40 wo 2 49 27 Fo Rao 
19 17 52:20 | 6 9 36 mt 44 § [ — 0 32 
2 54914 | 6 21 39 % 24 17-15 [ — 0 29 
10 11 39 16 8 20 49 m% 28 6 40. f +o 2 
41456 of gis 5 m 8-45 29 + 0 39 
29 12 13 30 6 5 0 Mm 24 47 30 f “Fo 4s 
Ig 8 g5 22 | 11 29 13 “ 23 «Jo 18 — 0 10. 
28 o 157 vr 10 8 27 — oO 22 
Oo 7 25 3 9g 56 59 0 13 
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The MOON’s LONGITUDE computed from the TABLES (continued) and compared with the refpective 
OBSERVATIONS. C. 


Leb ples. Years (Equal Trme of Moon's tran-| Annual Moon's Longitade Error of Com. 
and whofe of fiting the Meridian. Argument. DAO.z~ obferved. putation, 
Obfervations | Cbri/?. M D HM S so / so fF 3 ae - om | row 

(14732 | November zo 9 4o 9 124 21 6 00 ui 10 3° «17 —112 

1733 April 11 7 28 48 6 035 3 20 27 SL 22 37 «32 + o 28 

| _—— 17 Ll 47 54 6 § 55 5 28 17 ™m 6 58 50 + Oo 34 
ti-c— 25 18 19 41 613 1 9 218 om IB 55 9 — 114 

— 2619 8 56 | 61354 | 91534 | * 3 1 6 — 9 54 

— May 139 © 33 | 628 4 | 414739 | = 20 43 41 —°3! 

a{|/— 27 20 27 53 710 28 | 10 g 30 Y 26 26 16 + 018 

<4 —~— |September 9 9 24 57 | Io 9g 37 423 8 om 20 a8 34 — £ 20 

cy] —— 1413.53 12 | lorg 8 7 210 BS 5 430«15 — oto 

a — 1817 48 55 | to 17 46 8 28 36 SP 2g 83. 3 + 0-27 
—- 21 20 25 14 | 10 20 29 | IO 7 42 Soy 41 25 * oO 44 

i734. Apiil 12 10 33 43 $ 20 53 8 5 28 Fog 30 4 — 112 

December 22 6 11 42 Oo 1 12 3°50 Vv 16 52 31 +o 23 

| 1735 January 3°17 24 15 Oo 12 2 8 21 41 > 16 43° 4t — 0 35 

22 7 37 ~«O © 29 10 3 25 13 i 8 12 §2 — 0 $9 

t|— | 25 10 33 zo 1 4 58 5 8 8 SS 24 26 42 + oo 42 

Moon Ecl. | —— | Sejtember 20 13 16 20 7 27:13 6 00 vr 8 19 48 + o 32 
Moon. . } 1736 | March 1g 12 6 43 1 5 20 6 00 = 6 36 27 + oar 
Moon... | —— | September 8 14 52 0 | 6 7 7 6 00 x 27 20 «57 + 0 28 
San Ecl, | —— 23 4 34 6 6 19 29 | 11 29 49 = 11 28 43 + 0 32 
Sun,. 1737 February .38 2 37 $3 | rt 2 10 oo 5 oir ot 23 — 0 56 
{| 1743 | September 22 12 11 35 | g 353 | 6 4 44 VY 15 15 0 —o 7 

-_— Oober 19 g 59 33 9 27 3 5 1 56 vw 8 34 14 —~o 8 

—— | November 9 3 14 33 | 1016 0 137 25 7 16 6 06 — ° 44 

—— | December 13 6 25 4 11 15 43 3 6 48 Y 9 20 Is +017 

—_— 19 12 1 32 | 11 22 30 5 29 26 @B 8 18 st to 9g 

—_— 26 18 21 40 | 11 28 52 9 6 9 = 22 39 40 — 0 32 

1744. March 23 17 38 42 2 16 43 8 21 48 uF 6 24 I — o 36 

_—— April to 8 4 38 3 2 20 3 26 12 SL 27 45° qt —oilt 

A) —— May 13 10 44 0 4 045 5 13 31 nl 17 tog +o 4 
Sates ee 23 18 47 21 4 8 48 9 9 49 x 22 47 20 — 1 to 

| 24:19 28 40 | 410 0 | g 21 33 | VY 5 34 47 — 118 

Ee aaa 26 20 57 3 41213 [10 16 9 S 2 20 31 — © 44 

fas) —_— June 2 2 53 31 4.17 3% t 9 28 SL 2 5 24 — 1 32 

a 5 § 38 23 420 9 3 2 8 Mowy $f sy — 1 32 

= 9 8 41 9 4 23 40 4 13 50 mL o1wz 40 47 — 0 43 

= _ 1816 2 51 5 1 38 7 26 26 % 85 «+! 19 +1 2 

aS Juy 1241 42 4 | rr 29 25 5 23 45 wy 24 52 g — 117 

=> 13 12 32 49 5 22 36 6 4 40 os 7 10 8 eo 0 

| pane Augah 19 17 56 17 © 24 26 9 2 47 JL lo 42 «18 — 0 34 
' a —-— | September 4 4 55 23 og ies 2 18 o ¢ 8 32 20 TO 34 
caries 15 1 11 17 8 1 33 it G 20 6 — Ito 

Muon Ecl, | 1747 February 13 r He S ; 10 3 6 0 ue 6 ote * Bie hs 
fun... | 174d July 14 0 1s 48 OQ 10 22 OO 24 RX 3 9 37 Fou 

Moon .. | 1750 June 8 8 58 30 $18 18 § 29 58 Po 920e ag eg — 1 26 

ar Number of Obf-rvations 100; Difference of the Error:, in Seconds of a Degree, 4429”, whence the mean 


Difference of Error, 2 ag 19, 
eae 4 17 

5 Negative v7) 

Q Ufirmative g 


Whence, the Sw is negative .  . 42 
nn rnc 


Nn. B. The Too danar Phacesy in Pages 372 and 373, were compured before the rhcelera a Valle, Py 74, for conecting the Moon's mean 
Motions, and Table, P. 375, for correcting the VI, and VII, Equations, were mide; which Vlices, and thitin Bak, Bey ate computed 
indepensent of thote ccrretting Zabies, z 

Total: 


Sa ae IS eee er Diy: 


Bat the Errors 3 = +3693 8 


The ROYAL ASTRONOMER 


374 


Total CORRECTION of the Mean MOTION of the MOON. 
According to Correétion of the Moon’s Mzay Morton and AccELERATION; forany Year of a given Century 
before and fince CHRIST. C. 
Correction of MI. Total Correéion 
Centuries Motion ), for|Acceleration, asjof M. Mot. ),| Total 
before |given Centu- jthe Square of |the Sum orDif. Diffe- EXAMPLES of the Consrerucrion of this 
and after jries, 10° 7° s2the Centuries. of Correétion, frencesin TABLE. 
Chrift. 145”, Mot. for 1}For 1620 anc|M. Mot. and ja Cen- 
Century. 1820, 4+ 10”, |Acceleration. |tury. 
B.C. oF i] o 7 @ oF TT, y 
1900 } = rg 28 +2 3 18) +t osg sol e~ ,, . EXAMPLE I, 
goof —1 1 8] —I sg 24/4 053 16] ¢ si Radical Year 1720 
800 J] — 0 58 48 |] #145 so] +O 47 2 4 B.C. + 1000 
-oo { — 0 56 28 | +1 37 36] Fogo 8 5 54 
—0o 54 8] +1 29 42 | + O 35 34 5 34 Centuries 27,20 X 2! 207= 1° 3728 ” 
—~o 51 48} +1 22 8 + 0 30 20 5 14 10” X 27,20 O = 739,84 X Io” = 
—o 49 28] +114 54] + 0 25 26 4 54 Acceleration = + 20 3/18” 
—o 47 8f #1 8S of + Oo 20 52 4 34 CorreQlion of M. Mot. —~ 1 3 28 
—o 4448} 1 1 26] -+ o 16 38 aoe _ 
—o 42 28] +o 55 12 | + 0 12 44 | 3 54 Total Cor. M. Mot. + © 59 50 
—ofo 8] 4049 18] +0 9 10 or 
— 0 3748 | +043 44) +0 5 56 | 3 os EXAMPLE HU. 
— 0 35 28; +0 38 30; to 3 2 34 |Radical Year 1720 
— o 33 8] +o 33 36} +o o 28 2 34 AOS a Gos 
—0 5048] $029 2/0 145 Te nee 
— o 28 28 © 24 48 | — oO Ce) 5 , Poni — ” 
ese |e eae alee ec oa | bet ee ee ae a 
a A 23 ee nes a oe _ S 6 . 5 By Acceleration bey ey ial a 
—0o 212 —_ 2 : 
me 9 F + 5 7H ace | eine ; 56 | ° 34 Correétion of M. Mot.—19 §& | 
— oO} 8 ° 8}]—o 8 10 . 
Sec th doo. 6 2 ee eS 2 Total Cor.M. Mct —7 56 
—oi1z 8{+o 430}—o0 7 38 Se 
—0o 9 48{+o0 256]—0 6 52] ° * EXAMPLE Jil. 
—o 728f{+o 142/—0 5 46 ; 6 Radical Year — 1720 
—o 5 8}/*+o 048]—0o 4 20 Seas A. C. 2090 
—o 248 | +o Of] —o 2 34 a Gb _—_—_—— 
—o 0 28/+o 0 of —o 0 28 8 Centuries 2,80 X 2! zo” = 6/324, 
o Oo 0 oo oO o 0 Oo aes 10” X 2,800 = 7,84 * 1c” = 
+o o4z{/to oo 1tto o 43 ° 43 Acceleration == + 1/18" 
+o rs2}to o G{Fo 158] ) 17 Corredtion of M. Mot +6 32 
+o 412] +0 0 32/*+ 0 4 44 aps _—— — 
4+ 0 632!'--o 1 i8t+o 7 50 3 Total Cor. M. Mot. + > 50 


{ 


a: The Correétion of mean Motion of the Moon is according to 2/ 20” for cach Century, from the radical ven] 
— before, and + after 1720. And the Acceleration is according to 10” for cach fquare Century, from the radia 
Year : + before and after 1720, Whence, by connecting thofe Quantities, the total Correction of mean Mct:on, 


and total Difference in each Century, are determined, as above. 


N.B. THE Acceleration of the Moons Apogee is the fame as that of the Moon; but with a ceatrary Sign, or — 


from the radical Year ; and confequently, the Acceleration of the Moon’s Avomaly is double the Acceleration of th. 
¢ radical Year, 1720. ‘he Acceleration of the Moon’s Node, from the 


Moon ; with the fame Sign, or +, from th ; 
f that Half, of the Moon’s Acceleration, with the fame Sign, or -f, fom 


fame radical Year 1720, is the Half + } o 
the radical Year. 


Acceleration yp. [Acceleration )'s An.|Acceleration p's Ap.JAcceleration )'s &. 
I 
A 


x 7 
- ZT Atr—. 
5 

Serer, 
TUE. above Aecelcration-Sable is added to be examined by fume Obfervations ; that it may be determined whether th Moon's maa A hen 
ker in this Age than our ‘Tables of mean Motion repufent as many Olfervations of lunar Ecupfes, and other Oblervations, without the 

diffvrent to what is remarked in Ds 55 aay 

A ‘TALI 


THUS, +A. + 2A. — A. 


quic ) 
Syaygies, fecm to prove an deceleration, 


Bt A ele SENET OE 


od NAVIGATOR. 375 


—- correcting the Sum of ‘the Vith and Viith EQUATIONS of the MOON, at the Beginning of the ‘Tables. C. 


A TABLE for 


Argument. Oo. EXAMPLES of the USE of the Decimal Multipliers and Logifiical Logarithms. 
D4 Of X88 (008: 
2 63 EXAMPLE If. VI. Equation, - 2/25" 
; of ee a sae 6 Lo. Log. VI. Equation, + 1 41 
2218 | eo +4! 6" | 1.1654 Sum -- 4 6 
2076 | 15 Da@, 19 | 0-1612 In Seconds, -- 246” 
SS 5@.. 38. 469 XK 
we ° 2/50” | 1.3266 v0 a 
170° 3612 or § 1476 
169,74 == -b 2 50” Equation, 
1427 | 25 EXAMPLE It. VI. Equation, — 2! of 
3249 J 20 Lo. Log. VII. Equation, + 0 50 
eee ed wow tse” | 47432 Sum, — 110 
Sore ty D2@, 1815° J 0.1024 In Seconds, — 70” 
SS eee AOQe+ as 15%. re. 
2 80 . | 0506 oro 4 — of 55” | 1.8136 »420 5 ex 


oar 490 
55930 == —™ 55” Equation, 


0362 | 25 
0223 ] 20 


0132 415 RULE. Multiply the Sum of the VI, and VIL Equations, connected with its proper Sign, by 


oo4a | 10 the decimal <r, correfpondent to }) 4 Q, for the Prodwé of the reguired Eguaticn, Or add the 
0000 5 Lo. Log. correfpondent to )) A ©, to the Lo. Log. of the Sum of the VI. and VII, Equations, for 
39 0 | 90co °9 9 3 yee Log. of the reguired Equation, to which prefix the Sign of the Sw of Equations, . 


QUATIONS of the MOON, 
According to Sir 2. Neutor. 


Accorwing to Mayer. 


7- Doubtful ta Meuron. 


i Accosding to our Royal Affrovomer, 

“NL Arguments. Sig.&Deg (Greateft Equations p- Noa, gargts.correfpon&. Sig.&Deg.jGreateft Eq. J). JArguments and Grearelt Eq. 
ra REPPIN yop aes” Ap eae) yin, + a?20”. [4g © M.An. — 11050! 
I. | @'s M. Anom. 5 33 oof D125" Ap »LilQ’s M. Anom. j 3s 29h D— 11/207 | ‘ 5 
a | denotes danuale 9: 0 a oe ma a}. 8 29 Apogee. ) re + " 43 
I. | © A p's Ap. j £15 [p..5%597 =. x. DIO—M.An D j rmste,, 3’ 45/ 2-Arg.@a ) Ap.3’34”@Aps 

s | denotes Scmrannuzh} @ 10 15 345% 2/34" s reverfed Arg. .| @10 15 [7 8 in-OGunts 3 56 OPer. 

‘ 3> Arges + O83 
II, s 135 t_ 1X.} 83206 j ras hy haa ba § I2150m-~ 
en dss ce ees Bf reverfid Arg, gehas fe marae eee A eh fe 
= to O32; 
Iv. ag Ewcétion j 3 Ofb yr gv VILf2. pig 3° fe, .0f 58” : 

5 2@a8. 9 o;7*t *s Tm D Am. g9 of '* Te ae ae oe, 

V. | Mean 2weePion 3 0 Vi.j2z- DAO 3 0 uw 

s [+e pM. An ee o fee 1/25”, ¥ + ) An. 33 o ft 8 273° er Wee eee ee Ta 9 

. ‘ jdrg. DIO DAp.A© Ap 
: Ze a . ‘ 2 ‘ 
hey Pa Mo ; 3 Gib eatasy oan 1 3 6 fee 48” Site at ast 
iad — p An. +1063 —to 128 ty, 
VUL[ Mean Eueéion. ; 3° Ole) yay 2. Da@—OAn. 3 Ole ryan oe ew we . . 

s |—©'sM. An. grofo7t — p An. g oft” tuctg. )°s An. fr, 1ft and ad 
VAM p's correled An, 3° 4 I=6018/ 33” corrected An, 3 4 1+-6018/ 44” 2q.Ap. )) Central Eg.accordé 
Pe ee cz 8.26 3 [D 8 26 4 o Eccentricity fy Orb. includs 

of Tr. Bae. orM Fue { 3-1 fig 2. )a® corn — 3 1 re dur Band 9; or Mayer’s rand 
= S21 Eq. p's Cent. j 8 29 ine ee “a D Ane j 8 29 ips ue Ze 12. —= to 62a to 423 Arg. 

of. 5 3-14 + 36/50” )p falc. > I 14 39’ 3” Dfal.}5. Arg. DAO § Fre 33/14” 
.¢ Dd eq.4 © tr } ‘4 14: |=. 39 22, gibbous. D €q. 4 © true, 4.15 | 41 41, gibb. J . In Uétants To a, ie , 


CP M. Eee. 2, p+ 


3° + gu 
+52 9 8 2.0 >) An. + any Com, 


I. |p in Orba Qs. |} 3° O°/-p50 srz8” 1 [pinowag. [} 


° 
9 a is i 
% a 3.0 wre < 200 f. cfrg, c= that Arg. transforma 
oe we bibw 9 0 he 8 52 Hl. Jz. DAO p a2. j 4 ° +. .8 50 to mean Laewion. a 
Ne, For the “PARALLAX. _ as 
1, [M. An. y equated, I. | ) cor, An. 6 0 jt. 60/26” Becaule a Y—1.Q—= )) An, 
Mean Euschion | II. J2. piAQ— DAn o- ofe.e «38 == MeanEvec, == Man 
yeear ge HL y eq i @ of... ..28 — 2. Oa ) Apogee. 


Mdayer'e WV, MTS and ViTt, Equagons have thefe Arjumenty and Greateft Equations, 
Arguments. j Stk. e Gr, Equat. | Arguments éraniformed, 


VW. 2.) AO© -F-OM.An. j ‘i COl =e olga | Or Arg, Mean Eeestion 4+ Moon's M, Anomaly -- Sun's M. Anomaly, 


o + 
Wi, 2. PIOQ—O© M.An. } ; Ps 1 2 Or Arg. Mean Eve@ion Moon's M, Anomaly «= Sun's M, Anomaly, 
IV. )M.An.—@M.An. 3 i cE © 40 Or Arg. Mean Fvettion 4 Sun's M, Pl, 4 Sun's Ap. == 2, Moon’s Ap, 
es er toe | eee ene a owe ee 
‘ 


y 


’ 
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ere ae ae oh TM ee os eee eer ee 
Of DETERMINING the MAXIMA, axd CONSTRUCTION of the LUNAR EQUATIONS at the Beginning of this WORK, 


en een mene anes eee ne nana nee nema meen nen 


i. FOR the greateft ANNUAL EQUATION of the MOON, Or, in the fame Ratio, Logarithns, 

ate: . AsSq. M,diur. Mot, ) AQ, 120 114 272=438874 fq4, cot 0.715325 

Put Qs S. Sun’s Equat, at greateft; som the Ds of ©'s Period ; |] To Sq. M. diur. Mot. ©a4 p's Ap. gatag“a3147" fq. 6.9 57934 

m= Moon's Period to 83 me p's fynodie Period to Sun ; Then, |] So Sine gr, 2d Equat, Ap. 12918 , . . ee 9.32384416 

Pre X Qs= Sine greateft annual Eq. ) =e x1’ 25”. “}] To S, 3/ 46" as before, in O@tants » 2... we 710395632 
230615: 


Log?. Logs. 

Now, in O@ants this Equation is increafed and diminithed in the 
reciprocal triplicate Ratio of the Sun’s Diftance from the Earth 3 and 
is 3/ 94” when leaft, and 3’ 56” when greateft, — But wien the 
Moon’s:Apogee is out of the Offants, 


3 . . ry . . 
m*=2274,3216 fquared |2.8730%22 & so 3654,2565 |2.5625979 
QS, 10 55! go” = 85274775) 2 == 299,53 144702634. 


—— 


7 2afem 2,106 , . peseziare 


Sum, 11,8776309 ; Sum, 4.3563403 As Rad. : to drg.or2.@ i j’s 4p. (or, according to News, 
— 4.3563403 twice Moon's Apogee from neareft Sizigy) t: 37 46”, or other geateg 


Equation in Ofants : prefent Equation, required. 

i This Equation adds tomean Motion in the Paffage of the Moons 4p pee, 

iM from the Quadrature of the Sun to the S; Syxigy; but fubtraéts in its Pajlage 
from the Syzygy to the Quadrature, 


Grian. Eq.) 21/25" S$. 7.5212706 Dif, 


‘Kor gr, Equation y's Apogee, or Be. 
Put p == m. periodic Time })*s Ap, or &, and 7 == Time of fyrodic 


Revolution of the Sunto Ap. or 3. Then IIT, FOR the greatef! fecond SEMIANNUAL EQUATION, 


37 =S. gr. Eg. Ab. And 93229592. o2S.er.F97.Q. AsRadius , . oe 8 6 we oe ew ew «| $0,0800L7 
Seip ee - x QesS.g7.F 7.8 Fo.0c00.e: 
oe © © 6 ow ow fon 1212) 22551 « « « {0.3531658 To Sine of mcan Tnclination )'°s Orb 5° 8/ 28” B.9s2%5) 
= 4114,7863 . « [esiees 18 ae 14,357 arog Bco So S. Half Dif, between gr, and leaft Incl, 8! 52” | ie 1436 
QaeS. 19 557 50” . . §8.5274775 a 

— an Sum, 3.8625508 ToS. 47” 40”, greateft Equation, required . . . | 6.504% 

Sum, 11.619270 [in O€tants of © A $35 In Ps. | 

w— 3.862550 in Ano, 


: Gr. Eq. Ap. 19! 38" Dif. S. 7.7567197 
ane a 6 22 Correttion of Eve@tion oddtd. 


re 


26 0 


Being reciprocally, as Cube of the Sun’s Diftance from the En, 


In other Pofitions, 

As Rad, : S, Arz.2.@ 4 (or, according to News: 
twice §3, fiom neareft Syzygy) 1: S, greatef Equation 47%, « ' 
gquation in Offants, + S. prefene Equatizn, required, out or © + 
of the © & &, which is the Argument of this Equasioi 


Again, 3.1669 [0:50063447 ‘2 -» + « Jo.3010300 
F = 3464,6197 |2.5398533 pp=267984,203| 3.8323943 
QE 8.1 55! 50 8.5274775 — 
oS Sum, 441344241 
‘Snm, 11.5679652 


IV. FOR the greateft of THIS EQUATION, 


— 41334241 As Radius . . e . . . : | TA, -006 oot 
G. Ex, Q 9 21" Dif. 8. 7. 1x To Cube Cof, mean Inclination of J's Orb, 5° 8/284 | o.goarai: 
, - : if S: 7.43454 So Sine of Eveétion-Equation . 7...) 10 s0fgs” | $ 49-3805 


For prefent Equations }), Apogee, and §3. 


To Sine of . . . © oo rg! 4a” | B8.36c1a71 
r.an. Eq. Pref, opPre(Eq: Det) 84 soo a Varese. ee 
As 2 8 Eq. © to a Be, ra, foz Eq. 4 to PreEqra>, Dif. Greateft Equation, reguired, . . 58” By Tabs af 
1°55 5° € er Eq. p'sQ © Pref,Eq. §. As Rad. : S, Arg, mean &unction 2.0 AQ 58" or 1! prt 
Gr. Eq. p Ap. £2. fent Equation, 
' Sir Jfase Newton determines 31/49” | 19/43” | 9/24” 
«| Mr, Machin from his. Principles] x12 5 21 $7 8 56 V. FOR the greateft of THIS EQUATION, 


6.50 
As Sum of Forces 353545& . ‘i . ‘ co. | 7.4467847 
Vo 3, Dif. folar Force )) Per, and Apog, 51718 2 2s 

So Radius . . . . 


‘| | When Sir J. Neuron had found the ann. Eg. }), he proportions, 
Asm. diur, Mot. M. diur. Mot, Ap, 6! 44” 4” OEq.1956/ 20” 
() H fu 

© 59/ 18” 19” M.diur.Mot, & 3 10 38 . 
to [BF Ea. Ap. 19°43” refpectively, for 53/4 5 19°38” PORTE 
" gre Eq. 8 9 24 as above, 2x 22°54’ 30” 
4 the PD adds inast6 ¢ Sub. € in the latt 6 Signe, 
Ie fF CAD sub. Signs, but padds9 Sun’s mean Anomaly 
‘Pra oO & Cadds} O'sM.An, Jub, € being the Argument, 
HY, ‘FOR the greatett firt SEMIANNUAL EQUATION D. 


To S. 1f 39%. greateft Equation, required ‘ : 6,68 18099 
As Rad. : 8. Arg, Evettion + 2 yy Ml, Anum 1: 16 39” + prefat 
Equation. 


“VI, and VI, FOR the Sum of thefe GREATEST EQUA. 
TIONS, 


As fynodic Time © i Js Ap. 4.13't,786 fquared, co. | 4.7706 568 
[To fynodic Time PTO... 294,53 fquared .. . | 2.940568 
SoS, gr. ad Equat. Moon's Ap... 129 18 2. | 94284416 


As Semi-Tranfv, Earth's Orbit roocco . 
To 3 Times Eccentricity 1685 = 5055 . . 4 3.703721 
So S, Evedtion 19 20/ go” . . 


To S, gr. fir Semi-an, Equat, req, 3/46” in Oftants ©] 7,0496252 |} ToS, Sum Equations 4! sg’ required ww nn q.opgtor6 


3955/50” Sun's Equations * Ay 100000 p's mean Ditt. fr, + toaDF (fee P. 369, 4 12,/re het) 
57 5 Half, = 11Q26 : foRad, : to Tang. 4/6% = Z fubtended by 2DF, fen fiom 
Ea Ear the J, at amean Dilt, and Perp, thereto ; or feen at p, in a parallel Pofir 
So* 2 53.45 Sum, tion to DF, from the ypper Focus of y's Orbit. See Mig. WU, feregergs 
: and Fig. WV, further on. 


VI, 


i SERIE FH 


qirom 3700 for the whole Equation, in Seconds, with its proper Sign. 


Cece 


thd 


VI. FOR the greateftof THIS EQUATION. 


Logarithms. 
AsSem, Tran, Earth's Orbit . . 100000 co.} 5.0000000 
To twice Eccen, 1685 == 337° ° . . . -3-5276299 
Andggtosz «le . . ole . 9-9451513 
SoS, Evedtion . 2 » 4° 20! 40” 2 . 8.3703804 
ToS.thisgr. Equation .« . 2/ 24” required « « 6,8431616 


Sum Equations 10 4 5 s 


Dif. 1 41 greateft VII. Equation, 


VI. Rad. : S, Arg. Evec., -- Sun’s M. An. t: 2! 24” : prefent 
Equation. 


Equation. 
N.B. The Fables foew, by the Arguments, 
or fubtradi. 


VII. GREATEST EQUATION, 6° 18/38”, and Conftruction, 
is feeninP, 48. 


IX. GREATEST EQUATION, 1° 20/40”, and Cenfirucion, are 
feenP, 373. Seculfo P. 362. 


X. Firft and principal GREATEST VARIATION-EQUATION 
deduced, P. 361 and 362 

N.B. The greatft fecond Variation-Equation is to Rad. : @552 to 3445 
nearly, 442 to 344 is as the leat and greateft Diflance of the Moon 
from the Sun in Conjunction and Oppofition. = Hence the greatctt fe- 
cond Variation == 2’. . 

And as Rad. : S. Arg. J) 2 Qt: 2/2 prefent fecond Variation-Equation, 

The prefent principal and alfo fecond Variation form the Compound 
Vaviation- Equation 5 conneQted together with their proper Signs. 

The Tables in general shew when the Equations are to be added or 
fubtradted, 


when the Equations add 


COMPOUND EQUATIONS explained. 

I, Compound annual Equations of the Moon’s Apogec adds 6’ 22” 
to the greateft Quantity for correcting the Eved?ion. 

i. or 3 Sen:i-annual, — The EVECTION, at a Mean, at each 
Apfis, is =t 4/28/35 the Half 2) 14", The mean Semi-annual, at 
greatett, being 3/457 “+ 2/147 == 5/59”, as by Tables, — But the 
fynodic Time of the Sun’s Motion from the Moon's Apogee in the 
lower Semi- circle of her Orb, being lefs than in the higher Semi-circle, 
this Equation is diminifhed alfo. Hence arifes another Equation, which, 
like the fecond Variation, is greateft in Quadratures of the Sun with the 
Apfides, and amounts toabout 30%. It fubtracts inthe firl Semt-Circle, 
and adds to the Moon’s mean Motion in the Jaft Semi-Circle, 


Conf. As Rad. : S, 59 8/28” 3: S. DP 4 Qs S, prefent Lat, p. 


and farther correéied by Vab, cvbofe Argument is jy's true Place from Q. 
FOR COMPARISON of COMPUTATION, Our 


EQUATION of the SUN’s Mean Places. 
M..P1. Oy M. An. ©. ~ Ap. ©. Ute the fame Signs for 
017? I 194 — yl a” |Time back as forward. 


EQUATION ©'s M. Motion for 100 Years forward trom 1700, 
Eq. M. Mo.@.|[Eq.Mo.An.@,.|iiq.Mo. QO Ap.[Ufe contrary Signs for 
“or of mes 5! go" co” Time back, 
NB, The fame signs ave uled for Time vack, as for Time fore 
ward, in mean Places of @ and ). 
_ But contrary Signs for ‘Time back to thole tor ‘Fime forwaid in Mo- 
tien © and }y equated, — Cut off 2 Figures to Right, of Seconds for 
ido Yeara for the Seconds for x Year and multiply by the Ne. of Yeats 


NAVIGATOR, 


Of DETERMINING the MAXIMA, and CONSTRUCTION of :be LUNAR EQUATIONS at the Beginning of this WORK, 


VIT. Rad, : S. Arg. Evec. =~ Sun’s M. An, st 1741” + prefent 


For MOON’s Mean LATITUDE. | 


CH The mean horizontal Parallax is determined according tothe Arg. Y's M1. cl:om, or equated by 10 firft Equations Y, and compounded with feme 
Sew Seconds 5 then reduced to the true horizontal Parallax by Tab. whofe Argument is mean EveFion (like the meffn central and Evection Equations) 


Aftronomical Tables are readily reduced to the s/fronomia drcana, or GREENWICH TA. 
BLES, of the Mcan PLACES of the SUN and MOON, by the following EQUATIONS. ; 


— 0749” + of 4 ees ar uw 
EQUA PION )‘s Motion tor 10 Years forward from. 1790, 
a NS 


ea 


' The Quantities of Acceleration are as the Square of Centuries or 
Parts of Centuries trom 1750. 


The Mean of the Dif, Maxima, in O€tants, thence arifing, will be 
5/ 48%, compound Equation. The Confruction, As Rad.: S.2@4 Y's 
: 6/38" : prefent Equation, Again, As Rad, : 5.@ 4 p’s 
30% £0 another Equation. 


X. The mean Variation being 35’ 10" 4- 2454”, and Correftion 
of mean Anomaly according to variable Eccentricity ==: 1! 6”, added, 
make 38/ 30”, compounded Equation. But this Exeefs of Reduction, 
between the greateft and Jeaft, being 24”, and always Subtragion of Va- 
riation, the mean tabular Variation is 38/ 6” = 9", further Correétion 
of Eveltion, according to the Moon‘s Anomaly, as the Sun isin the 
lower, or higher pis, gives 38’ 157 in the rft and 4th Quadrant ; and 
37/ 57% in2dand 3d Quadrant, 


The Corfiruttion of ebofe Equations is, 
Conft. Log. 9.990335 2 1.4 Quad, 
g7gg0gtt $2.3 Quad. 

* : , 

4th Proportional, which taken from 45° leaves = oe i arg. Moon 


uadrature of the Sun: 
: Again AsRad,: S. 2) &4@ st ahs 
as before. : ; 

The Equation inthe OGants. for correcting the Variation accord:ng to 
the Moon’s Anomaly, is'as héfor¢ 1/39”. But, by Obfervation, in 
the Quadrature and Syzygies, amounts to 1’ 10” only 3 fomewhat cor- 
refpondent to’ the Exce/s of Nezvton’s fecond Variation. In, order to 
accommodate the Tadls to this Correction, the Eweé?fon is diminithed 
15”, and this Equation 14”. In the Quadratures and-Syzygies, the 
Som of this Diminution is 29”, and reduces this Equation to 1/ 10”, 
In the Oéfants, the Dimiaution is addititious to this Equation, and 
raifes it again to its Maximum 1 39”; 

The Compound-Variation is compounded of the principal, and fecond 
Variation, and alfo the Half of the Correction of Eveétion. 


CONSTRUCTION of the REDUCTION-EQUATION. 


4+ Log. Tan. 45° ==Log. Tan. 


to prefent fecond Equation, 


As Rad. ; to Cofine of the mean Inclination of the Moon's 
Orb :; Tangent of 45° ; to a Tangent of an Angle, which, fub- 
duéted from 45° leaves the greateft mean Reduétion, required. 


1O,CO00000 


As Radius . . ° ° o . . 


To Cofine of mean Inclination of Moon's Orb. 5° 8/28” 9.9982493 
So Tangent 45° ° . . ° . . 30,0000000 


. . . 3 . 9-9982493 


To Tange 44 53 4 


Dit, 6/ 56” Reduéfion, required. 
As Rad, ; S, 6/ 56” :: S. doub, Arges: 5. prefent mean Reduc.Equat, 
For EQUATION ot MOON's mean to her rrue LATITUDE, 
Conf, As Rad, : S. 8/ 52” :: S. Arg. : S, pref¢nt Equation. 


See P. 54. 


EQUATION of tis MOON's Mean Places, 
M.PIL )-. ee PiAn, ).fM. PL ap. p. M. PI. &. 


ee ee | ee ee 


chek 
+ 1’ 50” 


M. Mot. ). M. Mo. &. 
of of a ria ue en rr 


"s Mot. for roo Years torward or back, 


M, Mo. ) AnyyM. Mo. p on 


Acceleration ot 


EXPLANATION 
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EXPLANATION of NEWTON's LUNAR THEORY. See Fig. IV. 


FIG, Iv, AP, The Apjides of the Moon’s M, Orbit, or tranfverfe Diameter — 


Parts, 
Therefore, TN = leatt Eccentricity Moon’s Orb == 43319 
TR = greateft Eccentricity .  , , me 66782. 


TC being == mean Eccentricity . . 55950 
Hence, Ne (=CD) =CR =TR—TC 


11732 


ome ae ee ae aoe Vet ne 6 
NOW, the Point D is moved to the Left in Halley's Epigele, foas 
the Angle RCD may be always equal to twice Suna ))’s Apogee 1 
equated ; and CTD == ATQ, fecond Equation of the Moon’s A- 
pogec. . 
But Newton, for further Improvement of the /unar Theory, tranf. 
lates Dto F, fothat ¢ CDF == Complement of the Sun’s true Ano- 
maly to 360°, and DF to DC, as twice the Eccentricity of the Earth's 
Orbit to the Sun’s mean Diftance from the Earth, and the Sun’s mean 
diurnal Motion from the. Moon’s Apogee to the Sun’s mean diurnal 
Motion from its own Apogee, conjunGly, viz. as 339 tO 1000, and 
gah 27% 16” to 59! 8% 10”, conjunély, Or as 3 ta 1Q0, neatly; 
whereby DF = 352 Parts of Eccentiicity, according to Nezuton. But,|" 
if CD, the Epieycie’s Radius, be confidered to DF as 10¢00 ta 508, 
(for a farther Correétion of the Thery) then, by Proportion, DF == 
596,5 Paits of Eccentricity. And this DF, at the Diftance of the 
Center of the Moon’s Qt TC, fubtends the Angle at the Earth, 
which the Tranflation of the Center of her Orbit from D to F gene- 
rates in its Motion, alt ini H ‘ 
ich Line,DF, in a parallel Pofition, at the Diftance of the upper Focus, By of the Moon’s rbit from the Earth, fren at doubk 
bn or ions on, feces et he a fame Angle as DF did before, feen at, the lower Focus, which that Tranflation from D to F 
generates in the Motion about this upper Focus, But, at the Diftance of the Moon from the Earth, 2DP at the upper Focus, in a parallel], 
Pofition to the fir Line DF, fubtends an Angle at the Moon, which the faid Tranflation gencrates in the Moon's Motion, This Angle is called 
2d Equation of the Moon's Center, which, ata mean Diftance of the Moon from the Earth, is nearly as the Sine (Of the Angle comprehended 
by Lines drawn from F and Dto the Moon ; and amountsto 2/25” when greaieft, according to Newton ; 2DF being then at right 76 with the}. 
Moen’s mean Diftance. But DF being taken = 596,¢5 inftead of Netvton’s 3529 the greateft Equation will then amount to 4/ 6”, according to 
our Tables, And the Argument for. finding this Equation atall Times, (accerding to Netvton) is by adding the Diftanceof the D 4 Sun to the 
7 T e Sun’s Apogee, 
MT hen spi iaiae op ae Sound 3: 2 25" > prefent fecond Equation of the Moon's Center, ‘To be added when the Argument is //s 
than a Semi-Circle, and fubtraéted when greater. And thus, by Newton's placing the Center of the Moon's Orb at F, to Tevolve round]: 
Halley’s moving Point at D, it is made to defcribe a certain curve Line, of vartable Radius FC, about the Center C, with a Velocity almoft reci- 
procally as the Cube of the Sun’s Diftance from the Earth ; according to-the Laws of Nature, obferved, 
TB), Angle at upper Foeus.. 
AB )), the meas Anomaly of the Moon. 
BC ), theeccentrie Ansma’y of the Moon. 
BT ), the true Anomaly of the Moon. 
RCD = twice Suna )'s Ap. == 2, An. Argument. 
TD or TF = prefent Eccentricity of the Moon's Orb. 
CTD or CTF = fecond Equation of the Moon's Apogee,. , 
QQ, the prefent Pofition of the Apjides or Apogee. ieee [ment of Evedtion. 
CpDorC pF, the Semi-Angle of Evediion, at greateft (when CD’) or CF }) ==90°) ==40 20" feres PCD or jy CF Argu- 
> MB), Angle of Correction of the Moon's mean Anomaly, and ~. ABM,. the Moen’s correéted mean Anomaly, ee to} 
Buthaldus. . Cc, 
i eee eee a eee 


DIFFERENT OBLIQUITIES of the ECLIPTIC as odferwed in different AGES of the WORLD, by eminent ASTRONOMERS, 


| rs. Obliquity. [Yrs fince Yrs fin. Ch. Aftronomers. Objiquity, 

i cael aan aaa ° 4 % Chrift. Aftronomers, Obliquity. |. 1490 pe ery fia or 4 
280 Arifarcbus . 23 51 0 880 Mahumed Eben ret on “wt. Ferrarienfit « 4 « $2329 0 

270 0 Eratofibenes. 23 51 0 berg 6 ww 2335 of W514 Vernerus + 6 4 o 6 23:28 0 

240 Hipparcbus « 23 5% © gt: Ababet Eben Corra . «23 33 30 3572 ‘Tycho Brabe » 6 « « 23 4% 0 

Since Chr. 992 Abu Mebumed Al 170 Hevelius «6 6 + 23 40 20 
140 Ptelemy » « 23 51 20 Cogandi . . 23223 a6 1760 P.Mengoli » «5 4 23 28 24 

825 Benivwla . 12335 ©] 31269 Cojab Nafirodni » 6 23:30 0 1673 Mr. Wamflead » « «© 423029 «0 

827 Almamon «© 12335 O | 1363 Eben Shatir . . «2331 0 3700 (Wr, Halley 6 6 «6 « 23:29 0 


Dr, Bradley 4 6 «4 «6 23 28 30 


.y Ulig Fis eve 8 23 30% 1 
437 BOE ie sree siable alfo according to Pl. § Dp. 


75° 
1460 Regiomantanus . . 23-29 «0 Va 


828 Labia ben A- t 
2 


bumanfar ° 


. The principal Diferance of the above Obfervations has partly axifen fvom the Imperfedtion of the Inftrumenta with which they were 
te caine Seaieaaes of Obfervers, and theirs imperfeét Knowledge of Parallaxes and Refrattions, See Philofoph, Tranfattiont, Ne 
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EXPLANATION of MACHIN’s LUNAR THEORY. See Fig. V. 


' "FIG. V. 


THE Crrciz ABC 
D reprefents the Moon's 
Orbit about the Earth, 


laced in the Center T, 

ie a mean Diftance, es ; Lo 
Moon having no other ; 

Gravity than to the M. Aen 
Earth. The Diameter > ngs > a 

ATC divides the Part L E's. Zs NT 

of the Moon's Orb Se 

ABC towards the Sun Z 

from that Part ADC, oO it 

oppofite to the Sun; i" 


the Diameter BTD is 
the Line of the Moon’s 
Conjunétion with or g 
Oppofition to the Sun, 
he Fig. LMNO is an 


Ellipfis, whofe Center 2 a = é 

is carried round the Z/ ews re) 
Earth in the Orbit AE ARS 
BFCGDH: Its longer 

dis LN, always paral- 


lef to BD, joining the 
Earth and Sun, TS, is L AL = 
double its fhorter Axis * en / 


\\ 


IN 
MO. While the Fig. ee Ss 
LMNO’%s carried to the oO \ 
| Lef?, from Ato E, B, 


F, C, G, D, H, &c, 
the Afoon revolves con- 
trary, from M to P, N, 
2,0, RL, ¥, M, 
defcribing equal Arcos 
in equal Times about 
the Center of this elliptic Epicycle, fo as to perform a Revolution thercin, in the fame Time that the Center of the faid elliptic Epicycle performs 
its Revolution, in the circu/ar Orbit. 
The Mon is always in the remoter Extremity of its fberter Axis in M, and O, whenin her Quarters from the Sun; and in the nearer Ex- 
tremity of its fouger Axis, at the Time of New and Ful/ Moon. The fhorter Semi-Axis of this Ellipfis MA, is to the Diftance of its Center| 


ey the Earth, AT, in the duplicate Proportion of the Moon’s periodical Time about the Earth to the Sun's periodical Time; being as 47 to 8400, 
HOI Ye 


The Figure MP NQORLVM defcribed by this compound Motion of the Moon in the elliptic Epicycle, while the Center thereof is carried round 
the Earth, . very nearly reprefents the Form of the Moon's Orbit.; fupppfing it without Eccentricity, and thatits Plane was coincident with 
he Plane of the Ecliptic ; and alfo that the Sun continued in the fame Place, during the Moon's whole Revolution about the Earth. 


a 


Of MACHIN’s THEORY of the MOON's MOTION. 


‘PROPOSITION, A Body being deflefted by tavo Forces tendin, 
conflantly ta tio fixed Points, “pill ae by zy, : 3 
fixed Patnts to the Bedy, 
ing the faid fixed Points. 
This general Law of centripetal Ferces, according to Xipler, is, that 
all Bodies deferibe equal areas in equal Times, about the fingle Center 
0 their refpediive Revolutions ; but as shis Law has been proved: 
defi Sine, by Sir [aac Newton, when a Body gravitates to two different 
Bodies at the fame ‘Time, as every Satellite gravitates towards its Pri- 
mary, while it pravitates alfy towards the Sun, Mr. Machin, to fupply 
the Deftd of Kepler's Law, of Gravitation to one Cente t 


THIS Corollary, being rightly applicd, will ferve to explain the Wa- 
i ines drawn from thoje | riation of the Inclination of the Plane of the Mfoon's Orbit with the 
equal Solids in egual Times, about the Line joine |} Plane of the Echptic; without entesing into the intricate Calculations 
‘ contained in the Corollarics to 34 Prop, of the HI, Book of the Principia, 

to determine the greateft Quantity of Variation, when the Lene of 
Nodes is in Quadrature with the Sun; which, in particular Numbers, 
is found to be 2! 43”, or 2/ 45%, according to Newton 

Butin this Cafe before us, we have a plain and general Rule, from 
the foregoing Premifes; namely, thar the greatefi Variaticn, in the faid 
Pofition of the Moon's Ordé:r, is to the mean Ine/ination of the Plane 
‘ ‘ ronly, has | thereof, as the Difference of the greateft and leatt Areas, deferibed in 
later the Motions of the Moon, and of the other Sarellites, by the. the fame Time, by the Moon about the Earth, when in the Conjund?ico 
Law of the nbove Propofition, according to a Gravity tending to two Lait in the Quadraturcs, to the mean Arca. 
different Centers at once. ‘ if Hence, if S be to L, as the Sun’s to the Moon's Period ; then the 

‘COROLLARY, ff a Bedy gravitates towards tqvo fired Centers, ‘ LL 
be fuppofed, for'piven {mal Incrvah of Time, moeimg ina Plabe faffiug || greate? is to the Laff Area, as VSS + 3LL to S, oras S 4- >= toS, 
though one of thofe fixed Comers, the Inclination SF the faid Plane tothe : . 28 
Te nue the Craters, will vary according to the Aven deferibed :|\ nearly. Sothat the Difference of the Arcas, ig to the mean Arca, us 
Ly a oe be augmented, the Inclination will be diminifoed 5 || ELL to SS fe | LL; in which Proportion is the Yariation of the In« 
“ a A ere erie the Inclination oS the faid Plane will Le|} clination of the Plane of the Moon's Orbit, at this Time, to the man 
saiale § (at the Solids deftribed, according ‘to thy Proprfition, may be|| Inclination thereof ; agreeing, nearly, with Sir Lane Newton's Come 
putation, 


Cece MOREOVER, 
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MOREOVER, there is a general Method, .as Mr. Machin obferves, {{ contragted ; caufing what is ¢mprope: i 
for affigning the Lagu: of the Mtotion of a Body to and from the Cen- Apfis. ‘ B what ie mpre rp called a retrogade Motion of the 
ter, abltraétedly confidercd from its Motion about a Center, And thhs REMARKS. The Motion of the Moon, in the before deferibed 
Motion, to and from the Center, is called by Kephr, the Lbratery|] elliptic Epicyck, only thews the Elergation of the Moon from the Center 
Motion of that Body, diftin€t trom itscircular Motion : The Know-ff of that Epicycle; but does not defcribe an ‘accurate Ellipfis, accordin 
‘Pledge of which Motion Mr. Machin thinks neceffary for defining the]] to the Nezotonian Theory. 7 8 
Laws of the Revolution of a Body, in Refpeét of the Motion of the When the Moon is in that Half of its Orbit next to the Sun it 
Apfides of its Orbit; which Revolution, from one pfs to the other,|{ then being nearer than the Earth to the Sun, it will have a greater 
is performed in the Time of the whole Aératory Motion of the Rody ; || Gravity than the Earth to the Sun 3. which Fxcejs of Gravity, according 
[the Apides of the Orbit being the extreme Parts thereof, in which |} to the Mecetonian Theory, confitts of tzu, Parts; oneadting in the Line 
only the libratory Motion, to and from the Center, ceafes. PE, parallel to that which joins the arth and Sun; andthe other a@in 

According to rbis Theory, the Motion of a Bady round the Certer|} in the Line E-,direAed tothe Earth, And thefe rave Forces being cane 
of Revolution, is not confidered as a continued Defli€tion from a pounded into one, conftitute a Force dive@ed in the Line Pe. (fee Fi 
rait Line; but ascompounded of a circulatcry Motion round the Cen-|] V.) which is in Proportion to the Force of Gravitv, as that Uine 
ter, and of areé#/inear Motion to and from the Center of Revolution. ff Pe, is to Te, nearly. Hence, as there is a Force conftantly impelling 
To each of which Motions, Mr, Advachin affigns its proper Equant, the Moon femewhere towards the Point ¢; this Force js foppofed to 

The general Property of an Equant for any'Motion, is a Curwe-Line|{ infec? the Motion into a Cumve-Line about that Point; for the fame 
d-ferib.d about the Certer thereof, whefe Rays are seciprocally in the fubdu- || Reafon as the Gravity of it to the Earth is fuppofed to infleét its Mo- 
plicate Velocity at the Center, or Welceity of Revoluticn, : ; tion into a Curve-Line about the Earth: Not that the Moon can a@u- 

The EQUANT for the /ibatory Motion, is a curac-lined Figure, ally have fo many diftin% Motions ; but that one fimple Motion of the 
the Arcas of which are prepertional to the Times whercin the foverall! Moon round the Sun js fuppofed to refuit fom a Compofition of thele 
Spacers of Libration are pertormed 5 which Figure is determined by the |f feveral Impulfes, or Motions. 3 
sta of pane tawards we Rape ae knowns ae: He neat If B reprefent the Equation of the Sun's Center, S the Sun's Prricd; 

orce, toaccelerate or retard the Motion, too1 trom the Center, is thelf P, the frrodical Peri ; 5 att Le *e Por} 

Difference between the Gravity of the Body towards the Center, and » the fj riod of the Moon to the Sun 5 1., the Moon's Period to 
the centrifugal Force arifing from, the cércu/atory Motion-;, the Jatter 
being always fubjegt to one Rule: Becaufe, in afl thé R@olutions about 
a Center, inany Curve, whether defcribed by a centripetal Force, or 
not, the centrifugal Force will be direétly, in the duplicate Proportion 
of the Area defcribed in a given Time, and reciprocally, in the triplicate 
Preporticn of the Diftarce; being an immediate Confequence of a 
known Propofition of Huygens. And the like! Proportion alfo holds 
as to the centripetal Force, in all circu/ar Motions whatfoever, froma 
known Prop. in Sir lfaac Newton, And what is true-of the centripetal 
Force in Circles, is univerfally fo of the other Force, in. Orbits gene- 
rated of any Form. ; 

. Moreover, that by knowing the Gravity of the Body, the other 
Force being always known, the Difference thereof (being the abjolute 
Force to move the Body to and from the Center) Will be alfo known. 
And, from thence, the Velocity of the Motion, andthe Space defcri- 
hed, ina given Time, may be found; and alfothe Eguant defcribed, 

Example. If the Gravity be reciprocally as the Square of the Diftance, 
the Equant for the libratory Motion, will be found to be an Ellip/is, 
fimilar to the Orbit, whofe longer Axis is double the Eccentricity. And 
the Center of the /iératory Motion, that is the Place where it is /vift- 
will be in the Focus of that Orbit. The Time of Libration, 
through the feveral Spaces, will be meafured by the Sréfors of the faid 
Bllipfiy fimilar to thofe deferibed by the Body round the. Focws of the 
Orbit. And the Period of the /iératcry Motion will be the fame with 
the Period of the Revolution. 

In any other Law of Gravity, the Equant for the libratory Motion, 
will be either of a Form different from the Orbit, or if of the fame 
Form, will not be alike divided, ; 

The Eguant, for the libratory Motion of the Moon, is a Curve 
of the ehird Kind, whofe Equation is of four Dimenfions; but may be 
defcribed by an Eliipfis; the Center of Libration not being in the 
Focut. 

From this Method of refolving the Moon’s Motion, it is not diffi- 
cult to fhew the general fe of the Change of Eccentricity, and the: 
Inequality of the Motion of the Moon’s dpogee. For, when the Line 
of Apfides is moving towards the Sun, it is eafy to thew, that fince the 
external Force in the Apfides is then centrifugal, it will contribute to 
lengthen then the Space and Time of Lrbrarion. By lengthening the 
Space, it augments the Eccentricity ; and by lengthening the ‘Time 
of Libration it alfo prolongs the Time of the Revolution to the pfs ; 
cavfing what is improperly called a progreffive Motion of the 4p/s, 
But when the Line of Ap/i: is moving to the Quadratures, the external 
Force in the Apfider, ie then centripetal, which will contribute to thorten 
the Space and ‘Time of the Lidration, And, by fhortening the Space, 
the Eccentricity will thereby be leflined 5 and by thortening the ‘I'ime 
of Libration, the Time of Revolution to the xis will thereby be 


3LL 
the Stars; Then, Tr % ZE == the annual Equation of the Moon's 
mean IItiox, 

If A® seprefent the Equation of the Sun's Center; P, the 
mean periodical Time of the Apogee or Newde; S, the mean fynodical 
Time of the Sun's Revolution to the Apogee or Node: Then will 

i: : 
+S xX 4E, = the annual Equation of the Apogee or Node, accord-}: 
ing as S and P are defined. 

According to which Ru/es, the Equation of the Sun*s Center 


arn, Eguat. ) 
ton ann. Equat. )'s Ap. will be in a given Proportion, refpeétively, 
ann, Eguat. \)"s Node } 

(t# The above gencral Propofitions and Proportions, mutatis mu 
tandis, ferve for any other Satelite, as well as for the Moon. 

Mr. Machin thews a Method of correing the Angle of mean Ano- 
maly at the upper Focus (by an elliptic Fguant, fee P. 822) fo as to give}. 
ee Anomaly, accerding to the Proportions of Wards Hypo- 
thefis. 


A METHOD of finding the DIFFERENCE Jeraueen rhe Angle of a 
Planet at the upper Focus (according to Ward's Hypothefis) and the 
true Angle thereof from Aphelion, According to the late Abraham De 
Moivsc, FL RS. See bis Analytica. 


IF EPD be an 
Ellipfis; C, theCen- 
ter; S,F, the Foci ; 
DE, OY, the two 
Axes; anda Planet 
revolves about the 
Center of Force in 
the Focus S, and 
you make Z EFQ 
the mean Anoma- 
ly : 2 right An- 
gles s: as the Arex 
PSE : tothe Area 
DOPE of the Semi-Ellipfis. 

or has may find PFQ = the Difference of the Angles EFP, EFQ, a 
lows, 

Let CD==r, COxzm, SP==x, FPay, Ge, Ther, by the Metled 


of Fluxiont, CP = Jrr-- mn —are 


THE 
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of the Moon's Elongation fromthe Center, reprefented 
be nee laces or Reflexion of the Moon; the Properties 
Pow hi from FigureV. 
‘ See: bunts is the Sine of thedouble Diftance of the Moon 
from the Quadrature or Conjunétion with the Sun ; it being the Difte- 
rence of thetwo Angles eTA and PTA, next the Sun, whofe Tan- 
geats, by Conftruétion of the Figure, are in a given Proportion. ; 
‘The Variation-F uation is, all other Circumftances being alike, in 
the duplicate Proportion of the fynodical Time of the Moon s Revolu- 
tionto the Sun. For the Variation is in Proportion to the mean 
Diimeter of the Apiecle, in the duplicate Proportion of the fynodical 
Ti lution. 
vie OREATEST VARIATION is an Angle whofe Sine is to 
Radius as the Difference of the greats? and kaft Diflances' TM and TN 


txt the Sun, that is 3AM to their Sum. : : 
eres to whieh Proportion of the Lines deferibed, this Rule 


enakes the Elongation near 29 Minutes, which would be the Vari stion, 
| fuppoting the Moon performed its Revolution to the Sun in the Time 
of its Revolution about the Earth. Butthis Elongation of 29/ being 
increaled in the duplicate Proportion of the fynodical to the pericdical 
Time of Revolution, it willgive nearly 34/ of Variations 
ap What is faid of the Epicyc’e is upon Suppofition, that the 
Earth’s Orbit round the Sun isa Circle, But if the Eccentricity of the 
elliptic annual Orbit be confidered, the mean Diameters of the Epi- 
gyele mutt increafe or decreate in the reciprecal triplicate Propoition of the 
sun’s Diftance,. : 
meer ren ye next fhews a general Method of finding the Tneguality 
by an Equant, in any Revolution, when the bourly Motion, or Velo- 
city of the reyolving Body vaties, in Refpect of its Afpcét to fome 
pher revolving Body. 


| That, in any Revolution, the mean Motion and Inequality 


‘we to be affigned by Means of a curaulinear Figure, wherein equal 


reas are defcrived about the Center in cgzal Vimes; the Propeity 
af which Frgure i, thar the Rays from the Center, are always in the 
reciprocal fubs, £ ate Proputtion of the hourly Velocity about the 
Center, 

He gives an Jnflavce, ina Figure called the ellipsic Fquant, of the 
Sun's perizdical Revoluticn to the Nede, to the periodical Time of the 
Sun’s Revolution, as the Arca of the e/lipric Eguant to the Area of the 
circum(cribing (7) ef. - 

That, if a Circle be defcribed, about the Center of the curvilinear 
Figure, and equalto its A ea, it will cut the Figure in the Place where 
the Sun has the mean Motion from the Node. , 

That, if any circular Setior be made, which fhall contain an Area, 
equal to the Sector in the Figure, drawn thiough a Perpendicular’s 


InterfeGiion of the Fig. let fall from the Extreme of the Arch of IF 


the cireu/ar Seéfor, on the Diameter, the Angle of the circular Seéior 
willbe the Angle of mean Afotion of the Sun trom the Node. 

That the Difference between the Angle of the errexlar SeeJor, repre- 
fenting the Sun’s mean Motion from the Nede, and the Angle of the 
Figure’s SeSfor, reprefenting the true Motion of the Sun trom the Node, 
wil he the Fquation of the Sun's Motion from the Node. 

That by the fame Rule, an Equation may be determined of the Moon 
from the Sun; or Moon from the Apogee or Node 3 by a curvilinear 
Figure de(cribed about the Center ; the Relation of which reas hall 
reprefent the mean and true Motions; whence the Inequality or Egua- 
tien of thele Motions willbe thewn, 

That, asin every Revolution, there is a certain Figure proper to thew 
this Inequality of Motion, fuch a Figure may therefore be properly 
called the Eguant for that Motion or Revolution. 

That, in every Revolution, where the Eguant has the fame Proper- 
ty, the Enequatines or Equations will vary according to the fame Rule, 

EXAMPLE. If the Equant be an Ellipfis about the Center, as in 
the Figure of the Motion ot the Sun from the Mode. : 

1. ‘The mean Motion in the whole Revolution will be a geometrical 
mean Proportional between the greate/# Motion, in the Extremity of the 
thorter Axis, and the /eaff Motion, in the Extremity of the longer Axis; 
hecaufe the Radius of the Circle, which is equal to an Ellipfis, is a 
mean Proportional between the two Semi-anete 


of its Motion in the moveable and immoveable Planes, 


‘axis of the faid Epicycle. 


«~The Diftance TB, before-mentioned, being equal to S4oo, and 


2. That the Tangents of the Angles of the mean and true Nfotion are} 
in the given Proportion of the two Axcs of the Ellip{es ; being’ as the 
relpedtive Ordinates to thofe Motions. 

3. The Sine of the Angle of the greate# Inequality in the Ofants, 
is to the Radjus as Half the Sum of the xcs to Half their Difference. 

Thaz the Eguant is an Ellipfisabout the Center, in every Motion 
where the Excefs of Velocity about the Center, above the leaft Velocity 
is always in the duplicate Proportion of the Sine of the Angle of the 
true Motion from where the Velocity about the Center is /ea/?, 

Whence it follows that thefe Motions are reprefented by an ellipeic 
Equant, viz. The monthly Motion of the Moon from the Nede; the an- 
nual Motion of the Sun from the Nece, and of the Moon from the Sun 3} 
accelerated or retarded, according to the Change of the Area defcribed 
about the Earth; (as in Mewton’s 26 Prop. SIT. Bock.) ANMo the 
annual Motion of the Sun from the Moon's cipogee. 

Thus, he inftances, in the Motion of the Nodes, that the Node is 
in its fwifteft retrograde Motion, when the Sun and Afoon are in Con-f 
junticn or Oppofition, and in Quadrature with the Line of Nodes. 

According to Sir Jfaac Newton's Method, (at the End of the 13 
Prop. of the III. Book) the Ferce of the Sen to produce a Motion iir 
the Node, at this Time, fs egual to 3 Times the mean folar Force ; that 
is, by Confirufticn of the elliptic Epicycle, in Fig. V. equal to a Force 
which ts to the Force of Gravity, as3AM to AT, or 3 Times the thorter]. 
Semi-axis of the elliptic Epicycle to she Diflance of the Center thereof from 
the Center of the Earth. 

But, if the Moon revoltes im an elliptic Epicycle, as before defcribed, 

the Force, to make a Motion in the Node mentioned, will be to the 
Force of Gravity at the Time, as 3BN to BT, or thrice the longer Semi- 
axis of the ellipric Epicycle, to the fhorter Semi-axes of the Moon's Orbit ; 
being double the former Force. But, according to Sir 1, NEWTON’s 
METHOD, the Motion of the Node, at this Time, is to the Moon’s 
Motion, as she folar Force to create a Motion in the Node is to the Furce 
‘of Gravity. And, if the Moon be conceived revolving in a Circle, 
with the Velocity of its Motion from the Node, at this Time, when 
-the Node is fwifteft, and the Plaze of the faid Circle be fuppofed to 
shave a Rotation upon an Axis perpendicular to the Plane of the Eclip- 
tic, and the contrary Way to the Moon’s Motion, fo as to produce the 
Motion of the Node; leaving the Moon to move with its otus Morion 
about the Earth; the Force to make a Motion in the Node feems to bef- 
the Difference of the formr Forces to retain it with the Velocity 
But the Velo-] 
city of Bodies, revolving in Circles, are in the fubduplicate Proportion 
of the central Ferces. 

The Alction of the Moon from the Node, at this Time, when the Node}. 
mives fviftef, is tothe Motion of the Moon, inthe Subduplicate Propor- 
tion of the Sum of the Forces to the Force of Gravity, or as the Sum 
of TB and 3BN to TB; that ts, as the Sum of the thorter Semi-axis 
of the Moon's Orb and 4 Times the longer Semi-axis of the elliptic Epi- 
cycle, to the Sum of the faid thoricr Semi-axis end once the longer Semi- 


_ This would be the greate/? Motion of: the Node, provided that the 
Plane of the Moon's Orbit was nearly coincident with the Plane of the 
Ecliptic ; but the Inclination thercof being confidered, the motive 
Force for the Node mutt be dirninifhed in the Proportion of the Cofineh 
of Inclination to Radius. 


3BN being 282, the Inclination of the Bizw, in this Pofition, is 
4° 59/ 3573 the Cufine of which to Radius is as 525 to 527 nearly; 
therefore the Force of Gravity is to the motive Force of the Node, 
thus diminifhed, in the compound Proportion of 8400 to 283 and $27 
to 52; being nearly as 4216to 141. So that the greats? Motion of the 
Moon from the Node, is to the Motion of the Moon, inthe fub- 
duplicate Proportion of 4357 to 4216, or nearly a8613.t0 603. Ac- 
cording to which Computation, the greateft hourly Motion of the 
Node comes out 3244.73 but, by Sir Jfaac Newron's Method, it 
amounts to 33” 107%. : 

This is the fwifte? retrograde Motion of the Node when thr! 
Line of the Nodes is in Quadrature with the Sun, and the Moonf’ 
isin the greatef? Latitude, in Conjunétion or Oppofition to the Sun, 
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Month, when the Line of the Nodes is in the Quadrature with the 
Sun, is an Eviipfis about the Center ; and therefore the mean Motion, 
in this Afonrb, will be found by the following RULE, 

‘| The mean Motion of the Moon from the Nede, in that Month coben the 

Line of the Nodes is in a Quadrature qwith the Sun, is a geometrical mean 
Proportional between the greateft Motion of the Moon frm the Node, and 
the Motion of the Moan, 

This Motion will be to the ean Motion of the Moon, in the /ub- 
duplicate Proportion of 613 tv 603, nearly as 1221 to 221%. ‘That 
{ the: Motion of the Node, in this Month, will be to the Motion of the 
Moon, 28 10 to 12113 making the mean hourly Motion r6% 19” z. . 
4 But, according to Sir Z, Neqwten, it amounts to 16% 35%; yet by Cor- 
rections that he purfues, it reduces to 16” 16” 3. 

' The EQUANT forthe annual Motion of the Sun from the Node 

being alfo an Ellipfis, it follows that 

| The mean Motion of the Sun from the Nede is a geometrical nwan Pro- 
| portional, betewveen the Meticn of the Sun and the mean Metion of the Sun 
fromthe Node, in the Month when the Line of the Nedet ts ina Quadra- 
Prure with the Sun, 

’ The mean Motion of the Node, when the Line of Nodis isin Qua- 
drature with the Sun, is already thewn to be, to the Mfcon’s mean Mo- 
ton, as rote 12313 andthe Motion of the Sun is to the Aioticn of the 
Moon, as 160 to 23393 whence, the Metitn of the Nede and Motion 
of the Sun will be as'1549 10.1395. Therefore, by the faid Rule, the 
Sun’s mean Motion from the Node, is to the Sun*s mean Motion, in 
the fubduplicate Proportion of 1549 to 1395, being nearly as 98 te 93; 
correfponding with Obfervation ; there dcing 98 Revolutions of the Sun 
to the Nede in 93 Revolutions of rhe Sun, — The fubduplicate Proportion 
taken more nearly, is 94% to 893, which will give 19° 21/ 3”, for the 
Motion of the Node from the fixed Stars, in a fydereal Year, The 
Motion obferved is 19° 21/22”. 

If the Computation from the Rule had been more exaétly made, the 
annual Motion produced had been 19° 21/ 7” 1, which is 14” lefs than 
the Motion obferved by Aftronomers, 

The foregoing Difference of Motion, probably, may arife from the 
Sun’s Parallax ; and it fo, may furnith the 4g and moft certain Me- 
thod of determining the ¢rue Diftance of the Sun, For the Sun’s Force 
‘being fomething more on that Ha/fof the Afeon's Orb which is towards 
the Sun, than it is on the other Half, the elhptic Epicycle muft be 
accordingly larger in the firf? Cafe than in the /atter, And by Compu- 
tation, the mean Motion of the Node arifing (after Confideration is 


Magnitude of the Epicycle, by near 2” in a Year, for every Minute 
of the parallaétic Angle of the Moon’s Orbit. And, by the beft 
Computation, this Difference of 14”, in the annual Motion of the 
Node, will axife from about 8” of Parallax, making the Sun's Diftance 
above 2 5000 Semidiameters of the Earth. 

As the Equant, for the Motion of the Node, in that Month 
when the Zine of the Nodes is in Quadrature with the Sun, is an 
Ellipfis; fo, in any other Month, it is alfo an Elfipfis: the Motion 
of the Node being dircét and retrograde by Turns, in the Moon's 
paffing from the Quadrature with the Sun to the Place of its Node, 
and from thence to its Quadrature aforefaid, 

The Inclination of the Plane of the Moon's Orbit to the Plane 
of the Ecliptic is abfo fhewn by thefe ecliptic Equants, (fee P. 25, Laws 
of the Moon's Motion, at the Exd of the Principia, tranflated by 
Metre.) 

The Motion of the Mcon from the Sun, accelerated and retarded by 
the Increment of the Area defcribed by the Moon about the Earth 
(according to 26, Prop. VN. Rock, Principia) is alfo reduced to an 
elliptic Equant, by taking the fhorter to the longer Axis, in the fub- 
quadruplicate or 4th Root, Proportion of the Force of the Moon's Gravity 
to the Karth to the faid Force added to 3 Times the man folar Force; that 
in, as TA (in Fig, V.) t0 the firfl 3 mean Proportionals between TA and 
TA 3AM, 

fn this Proportion i¢ the rea defcribed by the Moon about the 
Earth, when in Quadrature with the Sun, to the mean Area: Or, as 
the awen Area tothe Area defcribed, in the’ Syzygies, Hence, the 


great Area in the Syzygies is to the daft in the Quadratures, in the 


But the Eguant for the Motion of the Moon from the Nodc in this; 
|Sebduplicate Proportion of TA 


Motion from the Aprgre, 


above, for the Increment of the Area, 


Revolution of the Moon from Apis to Apfis, which fhould be Ch Lee 
according to Obferuation, 
to account for the Motion of the Moon's Apogee than what arifes 
from the Variation of the Moon's Gravity to the Sun, in its Reyolu- 
tion about the Earth, 


Variation of the Moon’s Gravity to the Earth, asit revolves round, in 
the elliptic Epicyeie, 
former, will be fufficient to account for the Motion ; 
as might be expe@ed, 


which is, that TLe mean Motion 
rican Motion of the Afoon, in the Subduplicate Proportion of the Dif. dct. 
ween tavice the mean Semidiameters ; 
Dift. 60 ber mean Dif, See Fig. V3 where AM =2a7 AN = 

and AT = 8400, : oe ie 


ducted trom AT 
of the Moon’s Ob, 83764; 
Epicyele, 
Sum of the faid Semiaxs, of 
fore the Motion of the Moon 
of the Moon, 


taken of this Difference) is more than the mean Motion from the mean} 


the modrn Numbers obterved. 


with the Numbers trom Neuton’s Theory, 40° 40/ 43”, as hefore ob- 
ferved in the Comment, 


fical Rules aforefaid, the following Rude ferves for determining the 


Eten Aetna SAAS p Tre earentssnean 
; Fences 


= 3AM to TA, or as V3 541 to 


300, 

But this is on Suppofition, that the Moon revolves to the Sun in the 
fame Time that it rovolves about the Earth 3, which nearly azrees with 
ys e Newton's Computation in the before-cited Propsjiticn 26, 

In like Manner, an elliptic Bquant may be conftru€ted to thew the 
mean Motion of the Moon’s Apogee, according to the Rules given by 
Sir Lfaac Newton (in Corellaries of 45. Prop, 1. Book) for Rtating the 
Motion of the <pogce; viz. by taking the Bicateft retrograde Motion 
of the Apogee from the Force of the Sun upon the Moon in the Quadra 
turcs; and the greateft direé? Motion, Srom the Fonee of the Sun upon th 
Moon wen in ConjunStion and Oppefition 3 each, according ro bis Ruf 
desiverea in the 2d Corollary to the faid Propofitton, And, if an Elhpyis 
be made, whofe xcs ate in a fubduplicate Proportion of the Movn's 
i when in the faid {wittett direé and retregrads 
Motions, the faid Litipfis will be nearly the Equant for the Motion 
of the Moon from the Apogee, and be nearly in the Form of that 
; But the Motion of the Apogee, 
by this Methed, will be found to be no more than 10 39/ 22/, in the 


—— By which, there is more Force neceflary 


But, if the Caufe of this Motion be fuppofed to arife fiom the 


this Difference of Force, nearly the double of thr 
but not fo “xed 


Mr, Machin proceeds to lay down a Rule, (founded on new Principles} 
of the Moon from its Apogec, is toike 


of the Eptcycle, and the Moon's mean 


EXAMPLE, Half the thorter Axis of the Epicycle, is 231, de- 
( = 8400 ) = mean Diftance from the Center 
the Sum of the Semiaxes of the 
of the mean Dillance 33762, and 
the Epicycle, == 82353. Where- 
from the Apogee is to the Motion 
asthe Subduplicate ot 82352 to $376}, as 1877 to 
18935 fo that there ought to be 16 Revolutions of the Apogee in 
1893 Revolutions of the Moon; agreeing, to great Precifion, with 
Whence the mean Motion of the 
nearly agrecing 


141; the Difterence 


Apogee, in a fydereal Year, will be 40° go! god; 


The mean Motion of the Apogee being ftated, according to the ply- 


Variation of Eccentricity of the Moon’s Orbit. 

RULE. The leaf is to the mean Eccentricity in the duplicate Preportion 
ofthe Sunsmean Motion from the Apogee of tie Moon's Oy bit, ta the Sun's 
mean Motion, Or in the duplicate Proportion of the periodical Time of th 
Sun's Revolution to the man periodical Time of ite Revolution to the Moon's 
Apogee. 

By the foregoing Ru/e for the mean Motion of the Apogee, there 
are 16 Revolutions of the Apogee in 3393 Revelutions of the Moon; 
but there being 254 Revolutions of the Woon in 19 Revolutions of the 
Sun 3 there muft be about 7 Revolutions of the Apogee in about 62 
Revolutions of the Sun; or rather about 20 in 1776 

That the Period of the Sun to the Stars, and of the Sun to the 
Moon's Apogee, are, nearly, as 157 to. 1773 the Duplicate of which 
Pioportion is, that of 107 to 146 3 which, according to the 
Rule, thould be the Proportion of the- feaft to the mean Eccentri- 
city. 


; 
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by this Rule, the mean Eccentricity (or Ha/fthe Sum of the 
saris feat?) ought to be the Difference of the mean from the 
leat, (or Half the Difference of greatef and leafi) as 136 to 29. 

The mean Eccentricity according to ais or Horrox, is 0552363 
to mean Diftance of Sun 13 Half Difference between greateit and 
leat 5011617 5 bring nearly as 135% to 233, 

According to Newton, the mean Eccentricity ,o§505 to 1, the mean 
Diftance or Semi-Tranfverfe of the Earth’s Orbit; Half the Difference 
of greateft and leat ,or173 5 nearly as 135 t$ co 284%, very nearly 

above, 

The Rule here Jaid down is only to be ufed, for determining the 
variable Eccentricity, when the Eccentricity of the Orbit is fma//. 

The greateft and leaft Eccentricity being known, the £quart for the 
Motion of the Sun from the Apogee will be an Filipfis ; whofe greater 
and lefs Axis are equal to the greateft and leaft Eccentricities.. And 
therefore by the Property of fuch an Equant, . : 

The Sine of the greatefi Equation of the sipogee ail be to Radius, as 
the Difference of the Axes of the Equant is heir Sum 3 that is, as the 
Difference of the greatef? and laff Eccentricities to rbeir Sum. 

EXAMPLE. The Difference to the Sum (before determined) as 
t: Radius : 120° £8/ 4c”, as before determined in the 


He proceeds to an Example of the Ue of the Equant, in finding the 
Equations of the Moon's Center, by a complicated Figure, (fee the 
End of Newton's Principia, tranflated by A/otte) but aus we have al- 
ready given a Sketch of rbis Ku/e in P. 82. we need not repcat it here. 
— What we have introduced is to give the Reader the completer Idea 
of phyfical Aftronumy 5 which Sir Ifaae Neavton firft promoted ; and has 
fince been improved by feveral mathematical Atttonomers, De Ja Cailte, 


Hence alfo, Mr.. Machin gives this Ru/e, for determining the Equa- 
tion of the Apogee in any Afpeét of the Sunto the Apogee. 

The Tangent of the cingle of the mean Diflance of the Sun from the 
‘Moon's Apogee is to the Tangent of the Angle of the true Difance of the 
Sun fron the fuid Apogee, as the greatef is to the leaf Eccentricity, or as 
166 t0 107, nearly, - 

Mr, Afachin then proceeds to fhew that a Curve may be defcribed 
about a Center, to reprefent the /reguality of any Motion propofed, 
whofe Rays are reciprocally in the fubduplicate Proportion of the Velocity 
about the Certer. “Vhat, where the Inequality about the Center is 
but fmal’, there is no Need of great Exaétnelsin the Quadrature of the 
Curve for fhewing what the Equation is Whence allthe /ma//annual 
Eqaations (he Req) of the Moon’s Motion, arifing from the diffe- 
rent Diftances of, the Sun, at different Times of the Year, are reduced 
to one Rule, near enough for the Purpofe. 


ee On A A A SS OR ERS SRE AR NEREES 
Of DE LA CAILLE’s THEORY, and PHYSICAL RULES, of the MOON’s MOTION. : 
(See this celebrated AurHor’s AsTronomy for the Demonstration.) 


*€ Quantity. Sir [aac Newson has given two Terms of this Series, f° 


«« Law by which it increafes and decreafes, being al! different from 


Moreover, linP. 54 of the fuid Tra&s) the Tra& Author has criti- 
cifed the fame Commentator for giving the Ratio of the Diameters of the 
Moon’s Orbit (fetting afide the Confideration of Eccentricity) as 59 to 60; 
sir Yaac Newto: having otherwile pby/ically proved it to be as 69 to 703 
with which the Tract Author's phyfical Computation wonderfully 
agrees, 


I, THE different Inequalities in the Motion ef the Moon are produced|| VI. When the Mfoon is in the Syxygies, its perturbate Force diminifbes 
by the different Modifications its central Force to the Sun occafions in its cen" the central Force, refpectively to the Earth, and increafes it avben in’ the 
tral Forceto the Ea:th. Quadratures: But the Diminution in the Syxygies, is double the Augmen-f 


sation in the Quadratures, 
I. The Moon's. perturbate Force is always the third Side of a right 
lined Triangle, one Side whereof is the Radius of the Moon's Orbit, and VII. There are four Points in the Moon's Orbit, each absut 54° 44/¥° 
the other Side is the triple of the Coline of the Moon's Diflance to the|| from either Side of the Syzygies, where the Gravitation of the Moun to the 
earef? Syzygy. ¢ Sun makes no Alteraticn in itscentral Force in refpe? to the Earth, 


IW, Therefore the Force accelerating or retarding the Moon's Motion in VIIN, The Variation of the Moen's central Force refpeEively to the Earthy 
int Orbit, is always as} of the Sine of twice the Moon's Diftance from|| tends to flatten its Orbit towvards the Syaygies, and to lengthen it towards 
the Line of the Syxygict, the Quadratures ; fo that the Moon's Orbit, at fir circular, is now bee 
. come oval or elliptic; its greater Axis being in the Line of Quadratures) 
IV, And the Force diminifping or increahug tht Moon's central Force or |] and lefs Axis in that of the Syxygies, and the Earth in one of “the F oci, 
Granity, refpedtinvely to the Earth, is ar the Sum, or as the Difference IX, The Velocity of the Moon muff decriafe from che Synygics tw: th 

had; a : ante Di » The of the cs o the 
jig Mieiahie Foi i of the Cofine of tevice the Bison's Diflance Quadrature; and deislate Srom thi Quadratures to the Saintes 2 

V, Allshe Inequalities happenin he ’ a ve te X, The Quantity whereby the Moon's Velocity is Se bee in going 
from one Syayey ve its test Shoda eee chop from the Symygy ie the Quadrature, or accelerated from the & 

Moon's Paflage frem this uadrature to the next S Sys ey 3 afterwards the the gow » muft increafe & fr cm the Syxypy to the next Ofant 3 and de» 

ke Inequalities begin again in the fame Order from the y i debe Sane S reper tiene shea shag Cetant 40: tie falieaping Shader ae 

a ature, and are again reftored in the Pajjage to the jollo 
ad foon, 


ened, 


: “yop 10 es ney ture: It being always in the Ratio of the Sine of twice the Moon's 
TIE SIE Diftance from the Syzygy. This Inequality is called the Moon's ¥a- 
riation, } 
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XI, In: the Syxypiesand Quadratures, a Ray from the Moon to the Earthf] XXI. Tbe Inclination of tke Moon's Orbit, evident 
will deferibe Paci Prope to the Time a every other Point of the||'Times in every Revolution, Me increafing and twice dimtibeae! f" 
Orbit, the Arcas are lefs in Proportion to the Times, as the Moon is nearer \fereatef when the Line of Nodes concurs qwith tbat of the Quad atures ¢ 
its Odtants, ard leafi when the Line of the Nodes coincides qwitb shat of the Syz lee: ; 

tp The Afoon's Orbit has been fuppofed a Circle; though it is in Jeles, 
Fact an El/ipfis ; in one of whofe Foci the Earth is placed. Whence 
the explained Inequalities may caufe the Ellipfis to be more convex in the 
Quadratures, and more reétilinear in the Syzygies. Which Incgualities 
muft contribute to make the Moon recede from the Earth in the Quadra- 
tures, and approach it in the Syzygies; though the -Moon’s elliptic 
Orbit is not very eccentric, And fince the Moon's centra/.Force dimi- 
nifhes in che Syzygies, and increafes in the Quadrature, it is evident 
(from what ts demonftrated in De la Caille’s Aftronomy) it muft fome- 
times be too great, and ‘fometimes too little, to be fnverfely as the 
Square of the Moon's Diftance from the Earth, 

The Difference in the Moon's ‘Diffances, the Variation of the Eccen- 
tricities of the Earth and Moon, the Inclination of the Plane of the 
Moon’s Orbit to that of the Ecliptic, conititute, and are the Caufe 
of, five very confiderable periodical Incgualitics in the Moon’s Motion, 

x, An Inequality in the Time of teveral of the Moon's fucceffive 
periodic Revolutions. ; 

2. The Motion of the Line of the Apfides, 

3. A continual Change inthe Eccentricity of the Moon"s Orbit. 
4. The Retrogradation of the Moon's Nodes, 

5+ The Change in the Inclination of the Moon's Orbit. 


XX, Tbe Moon"s perturbate Force, and confeguently all its Tncouali 
ties, are fomecvbat greater totvards the Conjanttioas. bak rowwerds the On 


ipofitions, 


XXL. Inthe Quadratures, the Increafe of the Moon's Gravity 
Earth fs alzvays aoe Moon's Diftance oie a Earth diwided by ie ate 
of the Earth's Diftance from the Sun. “Or (the Diftances being inveriely 
as the apparent Diameters) as the Cube of the Sun's Diameter Seen fron 
the Earth, «divided bythe Moon's Diameter feen from the Earth. ( 


XXIV. Wohae holds true inthe Moon's Lnequalitics is likeavife appli 
ble to the Satellites of Jupitér and Saturn. But decaufe vi Pa 
eke 8 rial from the a“ the Inequalities of their Sat lite 
muft bewvery fall; avd, are fenfible only in thefe th, nhs t 
Account of their Proximity, fest zr cai lb pantie 


XXV. The Combination 2f rhe Moon's Sravity towards the E 
and the Sun, maft evidently produce the fame Efeas, wolether the aa 
be fuppofed to deferibe an Ellipfis about the Sun, fixed in one of its Ka 
or avbetber the Sun deferibes an Ellipfis abzut the Earth, fred tr one are 
Foci : For thefe Effeéts d-pend upon the Moon's Pofition and Dijin. 1, 
refpec? of the Earth and Sun; and therefore whether ¢ée Ear:h or “th 
eae. beni oe, Situations welll be the fame to one anoth:r 3 and conjfeguenth 


XII. The Times of the Moon's periodic Revolutions are longer-coben the 
Earth is in érs Peribelion.than when in its clpbelion, 


XIN. When the Moon .is in the Syxygics, the Line of its Apfides ad- 
vances direfily, according to the Order of Signs; but moves retrograde 
avben the Moon is in the Quadratures : It advances with the griatcfi Velo- 
Acity, when concurring with the Line of Syxygies; and retrogrades with 
the greatef! Velocity when concurring xvith the Line of Quadratures ; the 
J Sum of the Quantities it gains in feveral Revolutions, excecding the Quam 
tities it retrogrades during thefe Revoluticns, caufes an intire Revolution 
of theLine of Apfides, according tothe Order of Signs, in about 19 Years. 


REMARK, To (fettle the Moon's Theory, and conftruét Tables for 
computing her true Longitude and Latitude, as feen trom the Earth it 
will be neceflary to determine, by afrenomical Ofer caster, the Nincten 
Elements, following. : : sete 

x. The Moon’s mean periodical Tine. 

2. The mean periedical Tinte of the Moon's lt ance, 

3. The mean pertodical Time of the alvendiny Acde, 

4. An Epocha of the Moon's mean Piece, 

5+ An Epocha of the mean Piace of the Apzgee 

6, An Epecha of the mean Place of the Nedes. 

Thele fpochas on the Noon of 31tt December, 37435, N.S moan 
Time, were; for the Afoo 03 17° 33/304 3 for the sire 
0S 8° 124 49%3 for the Node 118270 34! of, a 

7» The greateff Equation of the Movun’s mean Place, 

8. That of the mean Place of the Moon's Apogee. 

g- That of the mean Place of the Moon’s Node, 

Thefe three Inequalities ferve to compenfate the Inequalities of the 
periodical Revolutions, according as the Earth is in its Pevjy- 
licn or ciphelion ; and are proportional to the Equation of the 
Sun's Center, The firft, for the Moon, is 114 50%; forthe a 
Pogee20/ 0% § and for the Ned 9! 30”, 

10. The greate# Equation of the Moon’s Apogee, which is 120 15/. 

a1 The mean Eccentricity of the Moon’s Orbit; which is 5505 
fuch Parts as the Moon's mean Dift, from the Earth contains 100000. 

12. The Relation between the greateft and Jeait Eccentricities; 
being as 6677 (04333. 

By thefe Re/ations the Equation of the Moun’s Center is found it 
all Cafes, 

13. The Moon’s man Variation in O-fants, being 45/160”. 

iqe The Relarion between the greateit and leaft Variation ; being 
from 37/25” to 33/ 4” 

1S. ache RmaiEh fecnd Equat. of Moon's Node; being 19 29/ 40” 

16. The man Inclin. of the Moon's Orbit; being about 598730" 

17. The Propostion of the greatef to the /eaff Inclination beings 
5° 17! 40” to 4° 59% 30%, 

38. The mean Pein of the Moon, heing sy! 5”. 

19. The Ratio of the Parallax to the Moon's Diameter, being a 
$5’ 40” to 40’, nearly. 

Befides which U/ments there are others giving:fmall Equations. — 


XIV. Tée Eccentricity of the Mdcon"s Orbit varying cvery Inftant, is 
reateft when the Line of Apfides coincides with that of the Syxygies, 
and-Jeaft when the Line of Apfides coincides with that of the Quadratures, 


XV. When the Moin is in the Quadratures, the Nedes of its Orbit are 
alqays ftationary ; duet comnionly retrograde qvher: the Moon is in the Syuy- 
giese In the Interval from one Quadrature to the other, they move the mofi 
retrograde when the Line of the Nodes concurs cwith that of the Quadra- 
tarer 3 and leaf, when it concurs ewith that of the Syxygics. 


XVI. In every Revolution of the Moon, the Angle of Inclination of its 
Orbit to the Plane of the Ecliptic, increafes in the Interval from a Syaygy 
to the next Quadrature ; and decreafes in the Interval from the Quadrature 
to the following Syzyzy. It is greateftin the Quadrature when the Line 
of the Nodes concurs qwith that of the Syxygies 5 andhaft, in the Syzygy 
avben the Line of the Nodes concurs with that of the Quadratures, 


XVII. The Increafe of the central Force, in the Quadraturcs, is to the 
Force a&ting upon the Mfoon's Plane, as the Cube of Radius, is tothe triple 
Sine of the Moon's Diftarce from the Quadrature, multiplied by the Sine 
of the Nodes Diftance from the Syzyey, and by the Sine of the Inclination 
of the Moon's Orbit. 


XVII. In the Paffage from the parey fo the follaving Quadrature 
the Moon's Node moves retrogrady, and the Inclination of the Orbit increafes, 


. XIX, The Moon*s Node moves retrograde, and the Inclination of the Or- 
bitdecrenfis, in the Paffage fiomrbe Quadrature to the following Syzypy. 


XX. In general, Tbe Moon's Node moves according to the Order o 
Signs, and is ftationary only when rhe Moon is in Quadrature, or cuben 
aoithout Latitade. In all utker Cafes, it motes ret oprade with a Velocity 
increafed in the Proportion to the Moon's Proximity to the Syzygy, and as 


‘ s Op? We refer the Reader to our Tables and Comment Sor the Explanation 
its Latitude is preaters 


land Ule of all thefe Elemente. 
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MEAN NEW MOON, in JANUARY, fiom 1700 to 1800, O. 8. 


aces of the Sun's Mean 
Anomaly, Annual Argument, and Sun from the Afoon’s Node, correfponding, : 


Firft M. New | Sun’s Mean Sun from é Years | Firft M. Newf{ Sun’s Mean Sun from 
4a Moon in Fan. | Anomaly. |Moon’s Apo. Sun from & of. Moon in Fan.|__Anomaly. {Moon's Apo. Sun from $3 
Chit [jh mff*® o 7 4} s of 4/)s o Ta Chrit [Th am tl| so 7 «7 Peco 7 a [oto 7 7 
1700, 9 14 42 44| 6 21 43 53] © © 52 40] 4 33 10 32 1752] 4 18 47 25] © 16 28 39| 4 41 4 20] 1 24.19 53 
af27 121523] 730 6 Str 629 47] 427 53 35 53]22 16 20 4} 7 4 50 50] 0 26 41 26] 3 3 2 55 
2/16 21 4 of 6 29 21 56] 9 16 17 52 ig Oe dea 54412 3 8 ar} 6 24 6 41] 10 26 29 311 3.3% «5 42 
31 6 5 52 37] 6 18 37 48] 7 26 5 57 7.59 9 55{_% 9 57 17] 6 33 22 32] 9 6 317 361 3 19 8 29 
1704]25 325 1617 6 59 591 7 143 3) 7 16 42 20 31756{20 729 57] 7 144 44) 8 1x $4 42] 4 27 51 30 
sea Berek ae 6 26 15 50] 5 13 31 8) 7 24 44 57 57] 8 x6 18 34] 6 23 © 36] 6 ax 42 48] 3) 5 Sy 1S 
6] 221 2 30f 6 15 3r 4] 3 21 39 13[ 8 2 47 44 $3127 13 5114] 7 9 22 47[ 5 27 19 54 1437 19 
zl2r 18 35 9f 7 3 53 52] 2 26 56 ro] 9 rt 30 45 59] 16 22 39 50 6 28 38 38] 4 7 759] _6 22 go 6 
1708[rx 3 23 461 6 23 9 43] 2 6 44 24] 9 19 33 32 1760] 6 7 28 27| 6 37 54 29) 2 16 56 4] 7 0 42 53 
9/29 © 56 26] 7 42 33 55] 0 12 2x 30][10 28 16 34 61/24 5 1 6] 7 6 16 go] 1 22 33 10] 8 9 25 54 
10128 9 45 2] 7 0 47 46]10 22 9 35j11 6 19 21 62113 13 49 43] 6 25 32 32] o 228 14} 8 17 28 4: 
si] 7 18 33.397 6 20 3 38] 9 3 57 gofir 14 22 9 63] 2 22 38 20 6 14 48 23/10 12 9 19f 8 25 37 28 
1712126 6 618] 7 8 25 48] 8 7 34 46] 0 23 5 10 1764]21 20 10 59] 7 3 19 34] 9 17 46 25410 4 14 2y 
13/15 © 54 55{ 6 27 gt go] 6 17 22 stf 1 & 7 56 65}10 4 59 36 6 22 26 26] 7 27 34 31/10 12 37 37 
141 4 9 43 32] 6 16 57 30] 4 27 50 56] § 9 10 44 66]29 2 34 45] 7 10 48 371 7 3.98 37] 12 28 Og 
15f23. 7 16 x1] 7 5 19 43] 4 248 2] 2 317 53 44 67]18 11 zo 52] 7 0 425] 5 12 59 q2ftt 29 3 «6 
iyibtrz2 16 4 4S{ 6 24 35 33] 2 12 36 7| 2 25 56 32 1768] 7 20 9g 29] 6 319 20 2c] 3 22 47 47) © 7 5 53 
wz] xr © 53 30 13 51 26] o 22 24 12] 3 3 59 20 69/25 17 42 8) 7 7 42 go} 2 28 24 53] 1 15 gk 54 
wig 22 26 4f 7 2 13 374/01 28 = x8] 4 12 42 20 olrs 2 3045) 6 26 58 asf x 8 x2 58] 1 23 Sx a7 
rol 9 7 14 41{ 6 21 29 28/10 7 49 23] 4 20 45 8 73/4 11 19 21) 6 16 14 w2frt 8 x 3/2 3 54 28 
1720/28 4 47 201 7 9 54 391 9 13 26 29] § 29 28 9 3772/23 8 52 11 7 4 36 23410 23 38 of 3 10 37 2 
a1{16 13 35 57] 629 7 31] 7 23 14 34] © 7 30 57 73}1% 17 40 381 6 23 52 x5] 9 3 26 14] 3 18 go 37 
22] 5 22 24 33] 6 18 23 22 3 2 391 6 15 33 43 74] 1 229314) 6 13 8 381 733 14 19] 3.2643 0 ¢ 
23/24 19 57 131 7 6 45 33] 5 8 39 45] 7 24 16 44 If 75/20 0 8 54] 7 1 30 ro] 6 35 54 25] 5 5 26 6 
72,414 445 g0] 626 4 24] 3 x8 27 sof 8 2 39 31 31776] 9 8 50 31} 6 20 46 0] 4 28 39 3c} 5 13 28 53 
251 213 39 26] 6315 7 35{ ¥ 28 15 55] 8 ro 22 20 77\27 6 23 10} 7 9 8 20] 4 4 16 36{ 6 22 31 54 
26f21 13 7 61 7 339 26} § 3 53 311 929 § 20 73\16 15 rr a7] 6 28 2g rx] 234 «4411 7 0 14 41 
274110 19.55 43] 6 22 55 19/11 13 41 61927 8 7 7916 © 0231 637 40 2] 0 23 52 46 7 8 17 28 
1728] © 444 19{ 6 12 Ir IO] 9 23 29 42410 5§ IO 54 1780/24 21 33 31 7 6 2 ag]It ag 29 52] 8 17 © 29 
29/18 216 sg] 7 © 33 21} 8 29 6 r7]1r 23 «53 56 81le3 6 2x go] 6 2528 6f10 9 17 57] S25 3 x6 
3°] 7 Fx § a5} 6 39 49 21] 7 8 54 22]rx 21 56 42 82] 2 15 10 16{ 6 14 33 56] 8 19 6 311 9 3 6 3 
31/26 8 38 35] 7 11 23] 6 314 31 28 © © 39 44 83 )z1 32 42 56] 7 2 56 71 7 24 43 7j70,31 49 4 
1732]4%5 17 26 52] 6 27 27 33] 4 24 19 33] § 8 42 51 1784]r0 2% 31 32] 6 22 rr S8t 6 4 3x 12/10 19 5x Sr 
33| 4 245 28 61643 5{ 3 4 7 38] 31645 19 3/28 319 4 32] 7 10 34 10] § 10 8 18/11 28 34 53 
34122 23.48 8] 7 § 517] 2 9 44 44] 1 25 28 20 86/18 3 52 49] 6 29 50 2] 3 19 56 23] o 6 37 40 
3512 8 36 aq 6 24 21 8} 0 19 32 4901 3° 3 31 7 87] 7 32 41 25] 6 19 5 _53|_1 29 44 29] 0 14 40 27 
1736] 137 25 21] 6 13 36 59/10 29 20 54] 3 IF 33 54 1788(26 10 14 51 7 728 gf r 5 21 34] 1 23 23 a9 
37}19 14 58 311 7 I 59 10J]10 4 58 Of 4 20 16 56 89/14 19 062 42] 6 2643 Ssfxt 15 9 4o] 2 4x 26 16 
38} 8 23 46 37] G2r45 x] 814 46 5] 4 28 39 43 9014 3 51 18] 6 15 59 46] 9 24 57 45| 2 929 G5 
39]27 21 19 17] 7 9 37 3121 7 20 23 Fi] 6 7 2 44 grf23 1 23 58/7 4 27 57] 9 0 34 50] 3 8 32 5 
1740/17 6 7 54 628 53 4/ 6 ox 16] 635 5§ 31 3792[12 JO 12 34, 6 23 37 4c] 7 10 22 56] 3 26 44 52 
41] 5 14 56 30] 6 38 8 56/ 4 9 59 22] 6 23 8 19 93} 919 Fort 6 ¥2 53 41] 5 20 rr 1) 4 4:17 40 
42424 12 29 ro} 7 6 31 7] 3:95 36 27] 8 21 51 20 94/39 16 33 51] 7 ¥ 15 521425 48 6} § 13 0 gr 
43/13 21 17 46] 6 25 46 53] 1 25 24 321 8 9 54 7 954.9 1 22 277 6 20 36 43] 3 5 36 12] 5 25 3 28 
1744] 3 6 6 23] G35 2 4y9[ 0 5 12 37] 8 17 56 55 1796/27 22 55 7) 7 38 53 544 2 14 13 17] 6 20 46 20 
45/21 330 317 325 Ir 10 49 43] 9 26 39 56 . 97436 74345, 6 26 og ag] oar 123 7 7 49 16 
46]10 12 27 39] 6 22 40 52} 9 20 37 4810 4 42 43 93} 5 16 32 20] 6 17 25 36/11 0 49 a8] 7 15 52 3 
47/29 10 0 ro] 7 11 3) 3 8 26 14 sa}xt 33 25 44 99}24 34 5 Of 7 5 47 47/10 6 26 34) S 24 35 5 
1748/18 18 48 ssf 7 0 18 cal 7 6 2 sgfax 21 28 31 3800/13 22 53 361 6 25 3 38] 8 16 14 391 9 2 37 52 
491 7 3°37 32] 6 19 34 45] 5 15 53 gfxt 29 31 18 GG? Fer Conyeniency of Computation, the Computer mutt seduce 


42128 ro} x 8 14 19 the New and Full Moons of the Old, to the Days ef New Style, by 
3 4316 15! 31617 6 adding the Number of Days Difference of Style. 
Number of DAYS inthe MONTHLY REVOLUTIONS of the MOON with the SUN, from Faruary, With the Motion of the Sun’s 
Mean Anomaly, Annual Argument, and Sun from Moon's Nede, coriefponding. 
“b+ Days fromy Motion Sun's, Mo, Sun from | Motion Sun + Vays from | Motion Sun’s {[Mo, Sun from f Motion Sun 
Ms,| January ), |M. Anomaly.| Moon's Apog, from 8 {January y. | M. Anomaly. [Moon's Apog. from 


50/26 ¥ 10 r2} 7 7 56 56 


Ds, 

dohm s{# © ¢ “fs ao 4 “Whe o 4 4 dohm af eo ¢ @| so 7 “fy 0 7 @& 
ag Janizg a2 44 3] 0 2 619 025 49 Of x © 40 34 [f zobfful.l2g 17 8 24) 6 23 4415 6 O43 3[ 7 4 41 38 
so[Febi28 oy 28 6) x 28 a2 go] 1 23 38 xr] 2 1 20 28 245 52 24] 7 22 50 34] 6 2632 3f 8 5 ar sr 
S8Mal2g 14 az gf 2 27 18 58[ 217 27 3] 3 2 0 42 2238 36 27] 8 21 56 53] 7 2221 4h 9 6 2 5 
ua Apra8 2 66 4a 3.33.16 2] 4 2 40 56 agjOetl2a 7 20 30/ 9 21 3 13 8 1B 10 gfro 6 42 39 
147|M. j27 15 go X68 5 2) 5 321 10 gzq{No.J20 20 4 34]10 20 9g 32] 9 13 50 Shit 7 22 34 
127} Junl26 4 24 18 6 1 24 {20 8 48 37Jax sy 5 stfro 9 48 5] o 8 2 47 


in Leap-Year, take ont one Day lefe, after 
tabular Number 5 but take out the fume Motion, 
N. B. The above is the only Table wherein a Day's Motion, 
cording to the Old Method of Computation requiring it to be fo. 
_ Kop Subtradting for Half a Revolution from the Time and Places in Fansary O. S, will give the Time and Places for the preceding Full Moon ; 
i, ¢, Whenthe Days on which a New Moon happens exceed 45., Or the above Table is eafily reduced to New Style. But the Examination of an- 


tient Eclipfes is according to the above Table by Old Style, 
Die EVOLU LIONS 


ebruary, than the 


14.18 220 2] 0 14 93 ro] oO 13 54 30] 0 Fg 20° 7 
atthe Year's Beginning is not advanced, in Leup-Years 5 being conttrudted ac- 
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Time of 1ft New Moon af- 


Synodic Julian ter Jul. Cents completed. | Sun's Mean Anomaly. J Sun frem Moon's Apogee. Sun from Node. 
Months. Centuries. [HM S| .8 07 7 @) Pa a a oo a 
— nn _—— 
1237 8 10 52 © 3 #19 44 8 35 21 59 27 «17 
2474 8 16 23 45 ° 39 29 5 9° 43 5 54 35 
3742 13° © 32 37 o 89 59 33 i § 57 rE 28-28 52 
4948 17 8 43 29 o 13 #18 SB ¥o 1: 27 «656 17.49 «10 
6185 21 16 54 22 o 16 38 42 6 16 49 54 16 27 
7422, 26 4 § 14 © 19 58 a7 3 2% Il 53 3 26-43 45 
8658 oe 20 32 3 yr 24 «IL 52 3O 2k 44 52 Is 30 48 
9895 5 4 42 56 tx 27 31 37 7_7 6 65% 4 58 6 
11132, 9 12 53 48 o @ 5% 2% 3 22 28 so 4 24 25 23 
12.369 13°21 4 «40 o 4 1x 6 o° 7 50 49 ¥3- 52 40 
13606 1 6 § «635 «33 o 7 3° 50 8 23 12 48 Ig 58 
14843 a2 313 26 25 o 10 50 35 5 8 34 47 2247 (15 
16080 26 22 37 «#37 o %%% IO 19 1 23 54 46 14 33 
17316 217 4 #6 tr 18 23° 44 9 13 29 44 36 
13553 6 3 4 59 if 2% 43 «29 5 238 st 43 20° 28 54 
19790 to 9 25 5! tm 25 3 «13 2 4% #19 «42 mW 
21027 14 17 36 44 yr 28 22 58 IO 29 35 45 23 
22264 Ig 2 47 36 o XX 42 42 7 14 «57 «40 18 50 «46 
23501 23.9 +58 28 o § 2 27 4 © 19 39 3 
24.738 2 18 9 21 o 8 22 «a Oo rg 41 38 27 45 21 
25974 2 13 36 10 X32 35 «36 8 5 14 35 32 24 
27204 6 21 47 2 wm 1s 55 290 4 20 36 34 59 4% 
28448 ir 5 57 St roig 4s 5 I 5 58 33 26 59 
2968 5 1g 14 8 47 Il 22 «34 «49 9 25 20 32 16 
30922 2500 19 22 19 39 32025 54 34 6 6 42 31 34 
32159 2600 24 6 30 38 f Ib 29 14% 18 2 22 4 29 . 48 sx 
33396 2700 28 14 40 24 oO 2 34 3 rr 7 26 283 : : 9 
34632 2800 3 10 8 13 tr 6 47 28 6 26 59 27. 32 
——— a a ee Sac A, Sn: | Ae A 
35869 2900 7 18 390: 5 Ir 30) 67 o2 3 12 21 26 29 
37106 3000 12 2 29 «57 Iz 13 26 «57 Il 27 430 «25 47 
33343 3100 16 10 40 50 1x 36 46. qr : 8 ag 5 24 4 
39580 3200 zo 318 51 42 ir 20 6 26 4 28 27 «23 22 
ECLIPSE-REVOLUTIONS and othr PERIODS of the MOON to the SUN. 
Synodic Sun's Mean Anomaly. $ Sun from Moon’s Apogee. Sun from Node. 
Months. i _ b .. 0 Oa Pe eee ig ee ee 
een een met mn ne ee cere 
Pl. Pe. 111 8 1X 20 41 42 5 We 25 47 
1. 223 Oo Io 29 42 wr 29 «31 «48 
235 Ir 29 645 «433 OF 34. 35 
251 3 15 26 42 - 4 18 1B 18 
270 9 28 16 49 o YY 2 42 
364 - § qe ar 3 8 Oo 4 4 3 
Qe 44.6 fo} 20, 59 24 2 Iz 29 3 35 
334 FAESAe c eReee S A) EON ES ACE Econ NEAR BORE RE SR RO Rr REO 
587 |. 5 14 $0 48 § o 3 36 19 
3. 669 IF 29 1 28 35 23 
767 o 3 48 38 4 4 3 & 
810 $ 25 20 27 j of FF 
gq 892 rom 58 48 m 280 «7 «20 
980 2 23°95 #7 5 27 7 36 
Se 11S XY 22 28 30 yr 27 «38 «58 
1203 3.3 45 +50 5 26 39 2 
6. 3338 2 2 58 12 II 27 «10 «45 
2.148 7 28 18 go o © 18 52 
2401 O i 25 «52 4 O 12 54 25 
2371 8 8 48 22 ; 1 1X 29 50 39 
2.641 r 6 97 ¥§ «1 oO © 53 22 
2817 29 47 «+46 xr 28 54 94 
3040 ro 17° 28 1x28 260 2 
4621 o 3° 17 § 28 o 58 
3799 q 10 Ir 46 35 1302700: 34h 
4267 mI 22 34 «C0 6 yr yt 0 
46o1 Il 230 «45 «23 3 wroas 6B 34 
5059 8 6 o 2 % 56 
gas 3139 47 37 
444 o 9 56 3 
6890 o o oF} 
15928 o 98 9 MO 
2232 Ty tr 29 «44. 56 
Sig. Sig, Sige 
NB. 1 29%,630590852 6 oe © « 9970178629% 2 ew wee 18605595917 vee eee 41,022 bier d 
0 BONs 


916 9244. anh gomaga, , . 4 6 6 108199264433") 9 0 OF Or Os Fae 98,09, 
we. re other a are alfo had by compougding the abvvreDeritdsy. Sie nae Plinian 
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According to New Stile. 


Plintan PERIOD of Lunar ECLIPSES. 


Years (Mid. Ecl,of ), at 
of Chr.| Lond. apt. Time, 


Sule. 


Piinian PERIOD of Selar ECLIPSES. According to NV. 


Years |Mid. Ecl., of ©, atfSun’s M. 


of Chr.| Lond. apt. Time. | Anom. 

N.S, M DH ™M M DHM def, 
1jo1 | Febru. 7 11 6 Febru. 22 15 29 N.bD. 
Auguft 3 21 30 Auguft18 x 32 S.A. 
“Syoa | Janua, 27 13 42 4703 | Janua. 2 38 59° 8. 
1702 . . Dy 
July 24 9 39 hae 28 13:10 N.A. 

1703 | Janua, 16 23 27 ecem,22 33 30 N.D. 
July 13 14 363 une 37 6 24 S.A. 
Decem. 8 3 44 8 ecem. 10 319 10 N.D. 

1704 [| Janua. 6 14 1§ April 27 13 33 N.A,. 
2 6 SD, 
S.A 
1705 ¥O 22 25 ND, 
April 4 17 38 , S.A. 

1706 Sept. 29 8 59 pf 8 1g 46] 43 NDE 
Feb. F 10 49} NA. 
1707 Avguft 22 CG $pD. 

Feb. 3.0 324 Sos. fd 

July 29 5 52 ~s D | 

1708 ana. 23 7 47 oy 1 
uly 17 20 103 NE: 


pare 8 6 30 
ecem, 1 15 16 


1710] Feb, 28 © 14 Bi db. 
Augnft 24 5 16 a; Noa. 

wzir | Feb. 17 4 38 Wo 
July 15 7 20 S. AY 

1712 | Janua. 7 22 3 SD. 
July 3 10 344 NA: 
Decenn27 13 27 N.D. 

1713 pene 22 11:18 S.A. 
41 felur Ectiptes in this Plintan Period, of 


RAAAL LN tac aes Befides thefe 2g /urar and 


a8y 114 7h 43m 209, there were 5 fo/ar Ones of no Ufc, viz in Mar, 


1714 | June rr 16 4g 
___f_ Peesm, 6 13 28 1707, Jan.1711, 08.1714, Aug. 1758, O.S. aifing but to few Digits 
1715 2 4 near the S, Pole. The gth was on May 13, 1714, N.S. but x Digit in 
Quantity, near theN, Pole. Sothat the Mew Moon in May, 1732, was 


noteclipfed. Butas, by the/bifting of ))’s Node, the Earth and Moon's 
Shadows are alfo fhifted trom falling on cach other of thofe Bodies, fo as 
to fallinto the Expanje, the Tab. of Ectipfe Periods, or N°, of fynadic 
Revolutions of }) to the © (auben the Sun comes near the Moor*s Nede) 
in P. 386, ferves to thew when Eclipfes will happen again, aftera given No 
of Years, whether in Pl:aian or other Periods. For each Plintan Period 
there is an Equation of Time-Tabk, and Dit¥, Moon's Lat, below, 


EQUATION of TIME and of MOON'’s Latitude, N, or S. afcending or detcending, after one /’/inian Period. 

Argument. Sun's Mean Anomaly. airgument, Sun trom Moon's Apogee, 1 eq4, 
+ Dit. |HO’s{ + Dif, © ~_ 

J Moon's 

Time.] Lat. 


s ° mn 


5] 46 19} © 24 flo 5} 9 


3c] 45 22] oO 26 rof 32 58 

315} 44 2f 0 29 3st 16 42 
27| 9 44 2of 20 18 
26} o 39 | 25] 23 46 
Ci) 


a st} a a8 aol a5 2 


13s} a2 |] zs} 45 33 


53 2 40 1c) 45 2 
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he MOON from the SUN, &c. for determining the Mean TIME of the mean, and then th 


in PLACES and MOTIONS of t i f 
aaa tae NEW and FULL MOONS, with (or without) Acceleration of Mean Motion. According to Old Style. 


©’s M. An. (© 4 p's Ap. 


s of ats of @ i ts 0 
ee | 


o 648 71 6 13 41 55] 426 11 38 9 5 27 23 6 13 °12:17 
416 25 30] 6 6 3.35 17 28] © 24 32 46 6 32 56 57 
826 2 54 2 423 18] 30 13 38 16 10 24.55 so] 6 12 4x 36 
35 40:17 014329 7/%% 2 43 33 8 4 33 14] 6 12 26 15 
27 2 IE £3.27 24/12 22 51 45 6 13 10 13] 0 27 52 26 
u i eae 3 6 12 54 41[xx 16 58 x6 
2 36 43 «53 6 12 39 20}10 6 4 6 
6 26 21 17] 6 12 53 37) 7 30 44 53] _1 20 7 25 3 25 14 33] 6 12.24 0} 8 359-85 
1218 30 6 7 3 37 6%3 744/715 8 12 
3 27 47 29 6 12 52 24) 6 414 2 
8 7 24 53 612 57 3} 4 2319 52 
o17 237 6 12 21 43) 3 1% 25 41 
5 851 6 1356 27] 2 2 23 58 
9 18 28 29 IZ 50 7] O 21 29 48 
128 § 52 12 34 46]11 10 35 38 
6 7.43.46 12 19 26 9 29 41 27 
to 29 32 6 8 19 39 44 
3.9 9 29 7 8 45 34 
7:18 46 52 5 27 53 24 
rr 28 24 36 _ 9] 4.16 57 33 
A430 13-6 3 6 55 31 
8 29 59 29 10 28 43 25 x26 4 21 
X 9 27 52 3 8 20 48 © 5s 7X1 
5 19 5 16 53 7 17 58 12 Ir 413 Oo 
1010 54 5 ° 947 2 9 24 11 17 
2 20 31 28 1 8 56 4 19 24 25 Bizaz7 7 
829 31 48 J 2% 22 57 
4 21% 48 49 5 21 28 46 
6 0 28 2 41127 3 
10 WO § 35 3 0 32 53 
2 19 42 48 1 19 38 43 
6 29 20 12 o 8 44 32 
ix 21 $ 1 Io 28 42 50 
4 0 46 24 ¢ 
8 xO 23 47 
o20 41% 
5 31 50 1 
9 21 27 24 


@® 1 4 47 
6 10 42 11 


1x 23r 2 

giz 8 24 10 22 20 12 

7 25 45 47 91126 2 

o 4 23 1% 8 © 35 51 

42312 1 6 20 30 g 

9 2 49 24 5 9 35 58 

x12 26 47 , 3.28 41 48 

522 4°91 2 237 47 37 

10 1 ; 

For Conveniency of Computation, the Computer mnft reduce the 

New and Full Moons of the Old to the Day of New Style, by add 
ing the Number of Davs Difference of the Style, 


5 Mean MO UION of the MOON trom the SUN, &c. tor Julian CENTURIES, 
Met. D 2@, Mot. @©@ An M. @ A Apy M.-¢ AQ Julian Mor. pI @, M.OAn (M.OAY Ap M.OAB 


—— Oo. so 74 . 0 % « Cents 15 6. 0 Ff & . OU 


44“ 


DAADAARAARAAAAAAAaGA 


7 0 8 51 
9 46 35 

4 135 5 

8 rn 12 28 

© 20 49 51 II 15 33 42 
5 027 15 IO 4 19 31 
g 2216 4] 6 13 23 42] 8 24 17 49 
2 45327) 6 13 8 221 7 13 23 39 
6 3x 30 50] 6 12 53 a] 6 2 29 29 
to 21 8 x4] 6 x2 37 41] 4 23 35 38 


3.12 57 4 3 1 33 35 
7 22 34 27 2 9 39 25 
Oo 2 41% 50 © 19 45 15 
411 69 14 ars8 st 4 
9 338 4 
333 :15 27 
§ 22 §2 50 
ro 2 30 14 
22419 4 
7 3 56 27 
1 13033 50 
3.23 17 14 


pe 
Qubpl[wWpnefO Ow 0 DO IGG anlipww Rw 


DAAAGARADARATDAGAAT 


129 3 2 414 56 47 1300 11 17 39 26 ; 3O 14 38 U1 
iy28 6 4 $ 29 53 34 1400 c tr 16 42 28 r 2 29 14. 58 
1127 9 6 X14 50 21 1500 
11 26 32 8] 9 16 17 8} 5 29 47 8 1600 ‘ 

3 § #4 25) IR 25 15 FOL § 27 St AS] I 14 43 55 3700 to 16 42 49 

112 29 1S] 4x 2g 18 12] 2 9 25 42] 2 29 4O 42 wWBoo] 4 7 27 $4 6 28 17 6 

1139 34 I] IE 23 24 24] 40 20 59 SO] 7 34 37 2 1g0Co] 2 14 32 47 99 51 33 

9 260 39 4] it 22 24 16] 7 2 34 16} 1s 29 3403 2000] 0 21 37 40 11 21 25 40 


we ff  [_ 


8 343 57) 4s 21 27 38) 3 14 8 33] 4 14 3r 3 2100/10 28 42 33 B 2 59 57 
6 10 43 gO] I 20 30 20} 21 25 42 50 8 a9 27 50 220c1 9 § 47 26 
417 53 3 uw 2 33.22] 8 747 7] 1 34 24 «37 2300] 2 32 52 1y 
2 2. 58 4 be ae | jo 24 4 13 5! 24. § 29 21 24 2400 5 19 57 32 
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5 MONTHS, 
Meri IAQ'EION of the MODN from the SU ee MON TRS) 
oO ; a 


EF 


177) 


PWR mw 


6 5 20 19 7 1015 1 


o 317 2 26 24] 8 12 22 47 
iv 81 7 28 40 2f 9 13 32 38 


WEOY An 


Mo, Suna & 


Sr eae — 
“is o ¢ Ws o 4 & 


° 59 8[ 0 0 5227/0 I 219 

158 3171 0 144 55} 0 2 4 38 

26725] © 237 22} 0 3 6 57 

3 56 32] 0 32949] 0 4 9 16 
© 455 41f Oo 422 16] O 6§ 17 35 
° § 54491 © 5 1443] 0 6 13 54 
© 653 57, 0 6 ZAI] 0 7 16 13 
o 7 53 6] 0 6 59 38] o 8 18 32 
o 8 52 14{ 0 7 §2 5] 9 9 20 51 
© 9 5x 21} O 8 44 33] © 10 23 10 
° 


© 16 45 19] © 14 51 44] 0 17 39 22 
O17 44 27f 0 15 44 12] O18 4a gt 
© 18 43 35/ 0 16 36 38] 0 19 44 Oo 

oO 19 $2 44] 0 17 29) «§| 0 20 40 39 

OQ 20 413 52] o 18 21 33] 0 21 48 38 

© 21 40 Sc] 0 19 14 + C/O 23 50 57 
o 22 40 8] 0 20 6 27] o 24 52 16 

© 23 39 16 9 20 58 541 9 25 55 35 

0 a4 38 24] 0 21 gt 22] 0 26 57 Sq 
9 25 37 33{ 0 22 43 49] 0 27 0 33 
0 26 36 gi} o 24 36 16] c 23 
© 27 35 a8] 0 24 28 431 029 4 51 
“o 28 34 $7 1 0 

2 


WY II 20 27 

1X 23 31 54 0 28 34 57] 0 25 21 AT 
029 34 Ss] o 26 x3 33 

yo 17 54 48f 1 0 33-131 o 27 6 sty 2 ar 48 


dn Jane and Feb. dap-Year, take ont for a Day foouers 
SSS rere yer nner aeecnewmaes 


USE of she FOREGOING TABLES of MOON from the Sun. 

COLLECT the Mean Places (from the Radical Places and 
Mean Motions connected) for the Beginning of that Moath, in 
which the Mean Time of the Mean or true New or Full Moon is re- 
quired, — Then connect therewith the total Quantity of Correétion of 
M. Motion and Acceleration of the Moon, (from Tab, f. 374 forego- 
ing) and the Refw/t will give the correted or true Mean Place of pa 
©, at the Beginning of the faid Month ; connecting alfo the Varia- 


tion of the D's Ap, and 8, correfponding to the faid soral Correétion, xe a 
(of contrary Signs) with the Places of @ i D's Ap, and @ a & (ae- : aH 
cording tof. 374) the Place of the Sun's M, An, being permanent, as its ae ao 
Motion is efteem'd to be invariable, — Now deduét che final Place of! 


D A Sun from 124 (if Nea Moon ts foughr) ox from 68 or 388, (it Full Moon is fought) and then take from the Remainder, in Mot. )) 4 Sun, ter 
asmany Days, Hours, Minutes and Scconds as can be deduéted: For which Days, Hours, &c. you muft add the correfpondent Motions to the Sun's 
An, Suna y Ap.and Moon i Sun, By which final Places, you muft obtain and fabjoin to the Time of Mean S zyey, the Vise, with ica 
proper Sipn, anfwering, in Mot. D a Sun, tothe Sum of the Sun's uation, and of the Sum of the Moon's annual, 6th, and F/ipric Equation, 


its Syzypies (taken out by the proper Arguments, and changing the Sign of the Sum of D's Equations) for the true Time of the Nevo or Fud/ 
Moon required, See Examples farther on. 


EQUATION 
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and 41, Equation, Supplemental, compounded) at New and Full MOON, ‘To be ufed wit 
the MOON, (the 6th to be doubled) ~. 61, 62 and 74, and Sun’s Equation: Do 32. 


TION MOO Ee 
the xit and ‘6th Sonplemennal Eecatiohe 3 


Argument, SUN from the Moon's Apogee 1 equated, at New ; and -}- Six Signs at vii MOON. 
Sun ay Sig. o Sig. 1. - Sig. 2. Sig. 3- Sig. qe: Sig. 5. 
D Ap.|"—|:sSOD iff. ~—_! Dif. |} Diff. | Dif Ji] ODF, = 


ry o ¢% “al 7 «a oF wi ° a7 or «at. 7] of «#| ¢ «w Per er) 
° oo Oo 2 33 2 4 57 46 4 8 20 219 2 
6 | 2 38 53 4 6 9 27 
r fo 5 36) $35 | 2 43 33 43 215 | 45271 o gr | 4 5321 e 3] 235 7 
2 O12 $35 248 9 43 Pas 4 56 49 o 37 | + 2 38 a-g7 | 2 79 45 
3 ° 16 47 &@ | = 52 42 43 > 456 12] 5 3.59 41 2 6 22 
4% | o2a 23] 5 3° | 2 57 a1 43 41455 29] 043 | 3 56 gol 3 7] 2 ¢ 57 
5 | o275 ree 3.137 43 nes 4 54 42 es 353.35 ees 1 §7 3% 
6 15 2 ast 3 
¢ be ge e| $43 4-4.40 36 pee ere eee oes ery] ec ee 
8 | 0 44 384 5 3% | 3 14 30 44 143 [451 48] } $4344 11 373) 2 43 59 
9 | 050 of 5 3% | 3 18 go 44 137 1 4 50 40] 4, | 3.40 42| 329 | x 39 26 
10 | 0 55 go] 53% | 3 22 45 44 13° | 4 49 2€ 4 1 3 37 184 374 | x 34 52 
m |r 1 9) 523 3 26 45 4 125 V448 | 1 39 [3 33 52] 3 28 | F go 16 
2 x 6 37 an 3 30 41 4 ‘ i 446 4¢ rae 3 30 22 ees 125 38 
33 112 4 ee 3 34 33 4 1 8 | 445 16) 7 34 | 3 26 49 ates 1 20 58 
14 317 *30 3635 3 38 20 4 1 2 | 443421 x 38 3.23 «14 3 48 116 38 
15 122 53 Bas 342 2 4. 53 442 4 oe 3.19 36 a 11l 37 
z ° = 2 
ty | ta2ai| $28] 343 ta ¢ abe eugene eee 
18 1 38 48} 577 | 3 52 43. 4 gone 4 36 41 ye 3 8 22f 348 | 6 57 30 
19 | 144 3[ 5351 3 56 6 4 0 4F | 4 34 aa} 5 02 | 3 4 32) 352 fo 52 a5 
20 149 16] 5 73 | 3 Sy 24 4 235 | 432 42] 7 7 1 3 0 38 oe ° 48 0 4 
: 5.0 : ° 29 27 eH ewrernie 
ar r 2 2 ° i 
is Beebe 8 lhe saceo : 023 | 433 35) 235 | 2 2. 41 3 58 | of as] 445 
1 59 3 4 546 oe | 428 24) 2 3, 5244} 3 5 3 
23 J 2 44] 5 514 8 49 4 07 1426 of 5 3d | 2 4843 03341] 447 
24 | 2 943) 3 24 41x 47 4 2 | 423 sol 522 | 244 39] t * | 028 sol + 49 
25 2 %4 43 Pe 4 14 40 4 9 42125) 775 | 2 go 32 ee °24 4 Mer 
26 2 19 41 45 4 17 27 4 o 1 yr 56 a9 2 36 24) o 19 16, 44 
27 224 35 4 54 420 8 4 ae 4:16 23 eine 2 32 14 44°. Oo 314 29 4 49 
28 2% 49 24 Het 4 42 46 4 are: 4 13 46 aan 228 3 ae © 9 38 pt 
29 J 234 10] 77, | 4 25 19 4 oar] 4?! S| 245 | 22345] 333 | 440} F738 
39 ‘| 2 35 53 4 27 45 4 57 4 820 2 19 27 © oO 9 
+ Diff. Diff. + Dit. + pif, f_ + Sun} 
Sig. 11 Ss. Si p Ap. 


he MOON’s LATITUDE, INCLINATUGN and REUCUCTIviv to tie ECLIPTIC, at New and Full MOON, 
Argument. Sun's Diflarce from the MOON’s mean NODE, or Argunertot Lavine, 


Sun Sig.o N. RKeduc- tnclinat, Sig. 1 N. Reague- Sig. aN, Reduc- 

from |Sig. 6S. DsWaytof Dif. | Sig. 7 S. | Diff. tor, | DIM}Sig $S. fF Dit tiva 

Node. |Tatitade. Ecliptic. Laticuce _ ~_ Latitude | ee) 
0° o vw 2 «@|) 0 tf wt eo 7 a tw loo OT © 7 TT 
° o 0 0 F 2 yo 1 6 1], | 4 19 30 5 59 
r } o 5145 a 3 a 3442] 4 2° 6 8) 2] 422 33 5 38 |g gr 
2 © 10 30 ° 14 239 97 g 25 6 14 6 | 4 74 47 2 23 5 43 
3 035 44 o 21} 7 43 34) 4 22 620 | 6 | 427 219 | 3 33 
4 | © 20 59 o 27 | 2 47 59f 4 yy f & 26 429 2512. | 5 26 
S$ |_0 26 33 7 Yoo g2 sf 479 | 6 ar | 5 | 4g 31 40 S| $47 
6 © 31 26 5 8 2 §6 30 +2 6 36 4 433¢,2 2 5 8 
7 | © 36 39 cag | 3 24415 9 | O42 | P| 435 salt gf | 4 58 
ees o49| 3 $544 51 643 | 3 | 4 37 Sth a gs | 438 
9 | 0°47 2 oss | 3 8 56) 4 2 1 646 1 3 | 439 47f 3 go | 4 37 
10 | 0 52 13 312 58 3 | 249 44147) 7 5° | 4 26 
1r | 0 57 23 yy | 3 28 5 23. | 6 me | 3 [44g any tM a a5 
14 rIo2 31 1 3 20 51 ee 6s4 |, 1445 0 er 4 3 
13 » 7 38 119 3 24 42 347 6 55 1 4 45 34 ; 3 48% 
14 | 1 12 44 rag] 328201 3492 16 56 | [448 af | 39 1 3 39 
15 | 3 17 49 5} 3 32 12f 343 | 6 56 4 49 26 3 fa 27 

1 30 | — ne I — ~ 

16 | 1 22 52 feet Sas slg 3a 1 8 55 | | ee 

17 127 54 241} 3 39 26 331 6 4 7 7h iy 4 

18 142 54 146) 3 4 S71 53, | © 53 | 2 41, 2 

19 137 §2 1 53 3.46 24 3 24 6 51 : 6 5 2 

20 1 42 49 ae 349 af} ° : 6 49, : 2 
20 147 44 - oe 353 7 : e G 46 i ee 

22 152 37 2 B81 35°27] 9 7 PO aa | Gy ca 

2§ 157 27 2 7 6 | 8391 4 a 

24 2 235 5 3 j 6 5 A ae 

25 2 1 y 2 2 56 6 yO) Oo 

26 248 43 E eae ee é e 

2 are 24 24g } & 9 6 ° 

2 221 2 bs bf 6 44 7 a 

29 226 38 > 6 6 

40 2 30 12 7 te) 


Titude’ 
Dif. | giggos. | Pitt. 
Sig. 


men mem 
b. atinide 


Sige 3 iS. 
Sig. N 


Inclinat. 
paewayto 
THeliptie, 


Redue- | DIA 
tion. 


tion. 
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THE truc Hourly MOTIONS, DIAMETERS, and PARALLAXES of the SUN and MOON, in ECLIPSES, 
NV. B. In Ectipfes of the Moon, add 6 Signstothe Arg. dnnuum, or @ a ) Ap. x equated, 


-. . gSun’s trae Sun from | )’strue{ Moon's Moon’s Sun from Sun & J Sun's ;Increafe of Sun 
Sun’s M. J Hourly Sun*s |Sun’s M. Moon's [| Hourly | Horizont, | Horizont. | Moon’s Moon's] Paral- | & j)’s Diameter. 


Diameter, | Parallax. 


‘Anomaly [| Motion. | Diameter, 


Anomaly Apogee, | Motion. Apogee. Altit, } lax, 


Apog. { Perig. 


f 4% Jo 3 ° es ee eel eee 
2 23 31 38 fo iz}lo Of 29 «33:1 29 «25 | 53 28 Fo 12 ° IK = S 
2 23 4 35 38 f25 5] 29 36 | 29 25 | 53 29 J2s 2 a z 7 
2 23 31 33 f20 1°] 290 39 29 «626 53 31 f2o 4 qr 2 im: 
"a 23 | 31> 39 [ts 15} 29 39 | 29 28 | 53 35 [x5 6 a 3 4 
2 23 1.3% 40 F10 201 29 45 | 29 30 | 53° 41 J10 8 +34 4 5: 
2 23 1°31 41 4 5 25] 29 531 29 347 53 48] 5 10 32 5 é 
2 24 3142 ° WI] oF 3° I 29 40 53__ 57 ° ¥2 12 1 6 7 
2 24 [ 3% 43 [25 5} 3° ir f 29 46] 54 7 Jas 14 Iz 7 9:7 
2 24°f 31° 45: J20 Tol 30 22 | 29 51 | 54 18 J20 16 ar 3 7 
2 24 7} 3%. 47 HIS 357 30 36} 29 58 F 54 32 Jag 18 1 9 12 
2 25 | 33° 49 FIO 207 30 50 | 30 «=§ | 54 45 J x0 20 32 
2 25 7 3% 5115 25] 3x 61-30 14 13 
2 25-| 33. 53 | © ro }Il2- oOo] 31 23 1 30 23 15 
2 26 | 31 56 J25 5] 3% 4% 4 30 32 
2 26 | 3x 59 [20 10of 33 B30 42 
2 26 [32 3 Irs ES, 32 23-44 30 52 
“@ a7 | 32 4. fr0 224.32 45] 31. 3 
2 27 1 32 73 § 251 33 3% 14 
2 28 | 32 10 f o 94/3 Oo] 33° 32 | gr 25 


5} 2 28 | 320 73 [25 5{ 33 56} 31 36 
! rol 2 28 32 35 [20 Jol 34 22 3% 47 
: 15] 2 29 | 32 318 Jss 15) 34 451 31 58 
; 20 2 29 32 21 Jt0 20] 35 32 9 
4 ‘ 2sf-2 39 1°32 23 5 251 35 32] 32 20 
; 4 co} 2° 30 | 32 20 fo 8 ilg of 35° 54] 32 30 


5S} 2 3 f 32 29 f2s 5} 36 14} 32 39 

i io} 2 3x f 32 31 J20 10} 36 34] 32 48 
ts} 2 31] 32 33 [15 3s]. 36 53] 32 . 57. 

zof 2 32 ] 32 35 J10 201 37° 39} 33°C 

25) 2 32] 32 37 E's 25] 37 241 33 32 

5 of 2 32 | 32 39 fo 7415 Oo} 37 39 | 33. 38 


S] 2. 32 1.32 40 5] 37 59 | 33 24 

rof 2 33 4.32 41 J20 ro] 38 of 33 28 

35} 2 633 | 32-42 [15 15] 38 «96 | 33 31 

2c] 2 33 | 32.43 Jue 20] 38 341 33 34 

251 2 33 4 32 437 5 251 38 374} 33 36 
6 of 2 334 32 43] 0 6446 co] 38 38] 33 36 


The TIMES between the true Ecliptic CenjunéFion or Oppofition of the Sun and Moon, and the Adtiddhe of Eclipfe, or greatett Obfcuration, at the 
neareft Dift, of their Centers, Half of which Times, with the fame Signs, will be nearly the Difference between the Orbit Syzygy and faid 
* Middle of the Eclipfe, 


Ne EN FEN AN ES PEE a hie ORR OAS Fine Tye te 


Laon PL eee OI a 33 aes Re Ea ee 
om of ch os om of om of om 96 om of om of om os om of om of 
I 44 Ir r 8 1 6 I 4 i = r' 0 o 58 °o 56 Oo 54 

z 3 

3. 4 

4 5 

5 5 

6 5 

7 5 

8 4 

9. 3 


26 


17 


N,B. As bourly Mot. )y 2: 60 Ain of Time ty Reduction tu 2 tiptic ec. i a7 

: in ne : cme b Reduc v uhipticin Min and Sec. of Deg. + Reduc. in Min and See, of Lime, from the 
Or ear eee te Syayuys and alfo to the Middle of the Behpie. — Whieh being contrarily fituated from tbe Orbit Syayey, double the faid Hes 
nearly rauehion trom Eeliptic ConjunGisn or Opp fition to Middle of Eelipfe 5 having the fame Signs with the Redustion Hgmation to the Middle 


, of Kelipfe from the Orb:t Syuycy, dnd rbere be Re : : . .: . f ayia 
| by Half thawhol Equation, ATS with ‘ corny ieee ion from Middle of the Ecclipfe ta the Orbit Syaygy, or from the Orbit to the Ectipsic Syzygy, 
The 
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The ANGLES which the Way of the MOON fromthe S UN makeswith aCircleof LA TITUDE: 
In ECLIPSES of thofe LUMINARIES, ; 


DdDIQ. True hourly MOTION of the MOON from the SUN. 


Sig. 0.6, 34° 
° oO , 
° 84 20 
1 84 20 (> TheCon. 
2 84 20 
3 84 20 plement of 
4 84 21 thefe Angles 
E +H af to g0° fhews 
7 $4. 23 the Angles thay 
8 a 3 the Way of the 
=o 3426 ‘Moon from the 
ir 84 27 Sun makes with 
ds at ee the Exliptic, 
14 84 27 | S84 28 | 84 29 | 84 30 8431 
15 &4 29 | 84 304) 84 30184 31] 84 324 84 33 
16 84 31} 84 31 484 32 184 33 5 84 34] 84 34 
17 84 32184 331384 344 84 35184 351 84 36 


EXAMPLE. I. To find she mean Time of the mean and true Orbit New Moon for the Month of May, inthe 585th Year current before Chi ij) ? 


By the Nature of Con/fruétion of the Tables, x Year current before Cbrif is reprefented by o, rox before Chriff, by 100, inthe Tables, <*., 
each current Year before Chrift by x fs in the Tables, as we have noticed in our foregoing Improvements of Chronology ; confequently the 
585th Year current before Chrift is reprefented by 584 in the Zables, And, fince 584 before, ~ 1716 fince Chrift = 23 complete Centuries, 
or 2300 Years, by the Tables, from the Beginning of the 585th Year current before Chrift, to the Beginning of the 1726th Year current 
fince Chrift, Therefore, by Tab. P. 335. . 


if mn.) Jan|Sun's M. Anem| Sun & jy" Ap. Sunda &. 
Dates, 8c. dh mos |s o 4 4 s oF HT 8 9 FE Equations of the Moon with contrary 
1736 finceChr.O.S. Janfrz 16 448] 6 24 35 33] 2 32 96 Gf 2 a5 56 32 Signs, 
Sub.2300 Yrs Mot, 2 ——Jrs 5 57 S4j1r 19 15 5] © § 58 33 26 59 ont 
— en | aa a a erent ra ence 1 Equat. P. 61. — 0 0 10 


7 © 29 33 [6 Equat. doubled, P. 74. +0 1 14 


Rem. 585 bef. Chr. Yan. « r10 6 54$7 52028] 2 6 37 43 
§ 3 24 10 [Equat,at Nand Fk. p. 


May Biff. 1 Day lef, $26 15 40 151425 31371 4 9 5 


[a a ee — annem =P, 390, 2 se +a Sa 
M, Time Mean new 2), May ]28 147 9/0 052 5] 5 15 42 35] © 3 50 43 —— 
Eq. T. bet. M. and tr. ) ..-F]. . 2:13:23: | 6 15 g 13 [xEq.Ap.cont.-b17 |1 Eq. & cont. —8 Sum Equat. D «© « + 1 g 28 
an Arg. 6, Equat.|—-——————— ans Equat. Sun. P.r2.. 1 — 143 
M. Timetr. new ) req. Mayj28 4 0 32 | Suppkmental, | 5 15 42 52] © 3 50 35 ee 
in 585Yr, curt, bef.Chr.O.S, P. 74. - {Eq.Sun — x 43 [Eq. Sun —1 43 [SumEq*.==M.Dift. DAs -f- 1 7 45 
By Tab. P. 390, ) Lat. N. 1... 20 © | ——————} at true Conj,. . Hours2 6. 1 0 57 
+ ,* At shis Timea great Eclitfe of the Sun happened, that| 5 15 4% 9] © 3 48 52 ee 
put an End to the Battle then fighting betaveen the Mcdes and|True Arg. of cen- |True Suna &, 1 eq. 6 48 
Lydians, on wbich Peace enfued. — This Eclipfe happened abovejtral Equation at nez|being much /¢/s than! Minutes1z « « 6 36 


2 Hours later at the Meridian where the Battle was fought,|/Moon. 18°, the Sun's ec- pera See Renee 
near the River Halys, the Boundary betwixt Media and Lydia, lipfed Limits, theref, Seconds 230. 6 2 
in Afia Minor, in the ath Year of the 48th Olympiad, according| the © at this Timeis 

to Herodotus, as predicted by Thaks, of Miletus, or Sardis, in greatly eclipfed, 

Afia, — But Fergufon’s Afir, P. 168, will have this Eclipfe to be in 603 Year bef. Chr. May 18, 8h 30m Forenoon, (London-Meridian) 18 Yo 
fooner, ‘The Sun was then above 4 Degrees from the Moon's Node, 

The Dominical Letters for this Year (Bifjextile) being FE, according to Table of Chronology, P. 148, May 28, in the 585th Year current, bofere 
Chrifi, the Day on which this Eclipfe happened tvasana Wednefday, In which Year the Cycle of the Sun was 14, Golden Number 6, and Roman ln 
diélion 4.5 being inthe 4129¢b Year of the Julian Period. And 1716, fince Chrift, being in the 6429th Year of the Julian Period, the Difterceace 
c= 2300 Years atorelaid, 

(cy Mr, C. Brent, (in P. 341) Compend. Afrom.) makes the 28th of May, on which this Eclipfe happened, tobe on a Monday, infest 
of on Wednefday, (obferved ale in Fergufon's Afironomy ) which we fhould not have here noticed, had he not difputed (in Lond, Mag. for April 

1760) the Truth, by pretending ‘ It was 585 Qrars complete, before Chriff, (i. ¢. 586 current) then not Leap-Yrar 5 wben G was the Di mintcal 
© Letters’ That ** Otberqwife the Eclipfe (according to Newton's Chrenolory) could not bave been on May 28."" Whereas there was no Eclip(ein 
the 686th Year current before Chrift, on May 28, whenthe Dominica} Letter was @ and Cycle af Sun zz, (his Rule, P. 41, Compend. ain 
for finding the Sun’s Cycle, not truc) fo it muft be on the 28th of May, inthe 585th Year current, before Chrift, ona Wednefday, according 
to Newton's Chronology) when this Eclipfe happened 3 as the Computation proves shaves and as his own Computation proves (P. 3.40. Comp. 

r,) of 2320 Yeara completed back from May 1, 1736, fince Chritt, to May 3, §85, before Chrift; who has the fame Miflake, P. a4 
346, Compend, Afr, making the rath of March, in the 4th Year before Chrift, on Sunday, the Dominical Letters BA (though not Leap- Yeu, 
for the s2th of March, in the sth Year, before Chrif, 

+ Vor Years and Months, fince Chrift, you muf? add or fubtratt the Years and Months Morlen forward or backward, to and from the Years, Time 
over and aleve, and Places, anfevering to January 3x the Lightecnth Century, P. 385. 
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EXAMPLE IT, To find the true Places of the Sun and Moon at the Time of the foregoing Eclipfe of the Sun, according to the Moon's true 


: 7 fan > 
Ee eee the Sun’s Apogee to the Time of the mean new Moon, and annex the ether mean Places, foregoing, to that Time. Then add the 


‘ to the Equation of Time, if that adds; or fubtraét, if that fubtracts 3 for the mean Places, at the true Syzygy. Then add the 
hee heictete Ancraly for the Sun’s safe Phe, from which taking the Suna ) 3 Ap. and Sun from Moon's Node, there will remain the 
iy $ of ihe Moon's Apogee and Node, And the Sun &@ Moon's Apogee added to Moon & Sun will give the Moon’s Anomaly. The Sum of which and 
P + Ap. on MPL. yy with which conned the proper Equations as below for the Moon's true Place, The Sun's true Place bing bad from the Sun's 
p uation connedied with bis mean Place, before found, hoe 
2 The METHOD of COMPUTATION below is intirely NE W. 


Sun’s Apog, 


16 fince Ch, May 28 g* $0 of 184 Sun's M. An. Suna )’sAp. Suna Q. ; DIO. 
Sub. 3730 Yeats Motion. — I 9 37 30 s o 4 4 s 0 ¢ «& s o 4 & 5 od “ 


585 bef, Ch, May 2842 [| —— J — ~~ — 
aa oe zr 28 gz 48f 0 o 52 5] 5 45 42 351 9 3 50° 431 9 © © 0 
: - . © 5 312, 0 © OO 57 


Add for 212 6 « 8 + . e «6 « 4 §6 oe 8 & 22 7 ae) 
Equations. M, 13 8.23 ee ee oi See, eves * 3F soe ee 29 a ee é 
585, May 284 gah om 328 Sun’sM, An. [| 0 © 57 34 5 15 47 26 © 3 56 30 © 1: 9 45 
Paft, — 1 21 Sun’s Ap. Ff 1 28 42 48 I 29 40 22} £ 29 go 22 5 35 47 264+ 
me Peer Sun’s M, Place I 29 go 22 4{Ap8 13 52 56S x 25 43 52h 5 16 55 31] ) An. 
*Goikee > mean | Sun's Equation seit 28 42 48/1 tr 29 39 of 3 ra 52 56] D Ap 
Time of the Neqw Sun's true Pl. 1 29 38 28 6 15 10 8 o 3°55 7 2 © 436742) 
Moon, required, or p tr. Orb Pl, ri 29 39 9 f{Aig.6 Eqn. P. 74. [Ate p aos ite ; 
it-Conjunction, — § 15 45 32 rig. P.6z7 .. o oF 
a ae a Dit, + 4n jArg. cent. Eq. patt 6 Eq. doubled, P. 74. — 0 1 95 
Conjunétion, == 1M{ Eq. at Newand Full — 1 7 54 
214 to be deducted. | 


Moon’s true Orb. Place 1 29 39 «69 
Moon's Latitude»... 20 34 [N. 


PROPOSITION, & i ip. 
the Moon’s Equations in Syzycics conneéted by a contrary Sign with the Sun’s Equation, and ics preper Sign, will be the Diffance 
eat, in mean "Muticn, of the Rion fiom the Sun, mA this Side, or beyond, a true Conjunétion or Oppoliticn of the Sun and Moon, from§ 
i nean SYZYEY- 

MONS R A TTOR, Let } and © reprefent the Sunand Moon’s mean Places, refpectively, at the Time of a true Orbit-Conjunétion 
or Oppotition of the Afoon and Sun, )) — © will be the mean Diftance of the Moon from the Sun at that ‘Time, _ Let ES denote the Sun's 
Equation, and zi M denote the Sun of the Moon’s Equations, at the ‘Time of a mean Syzygy. Nor becaufe there is but fmall Lifference be- 
tween the Equations for the Sun and Moon’s mean Places, at the Time ofa mean and true Syzygy (efpecially when the Interval is fmull.) 
Therefore, J) EM min. © = S=zo, or 6 Signs, nearly at the true Syzygy. Confequently, Mean Diftance = D—-O=tSEM-rc 
or 6 Signs, by Zranfpefition, That ts, the mean Diftance of the Moon from the Sun, at the true Syzygy nearly = Sum of the Sun’s Equation 
S, with its proper Sign, and the Moon’s Equation M, with a contrary Sign, +o, or 6 Signs, at mean Conjunction or Oppotition, refpectively, 
And therefore, that Sia reduced to Time, in mean Motion of the Moon from the Sun, reckconed from o, or 63 ) from © at the mean Syzvgy, 
and that Interval of Time added or deduéted to or from the Time* of mean Syzygy, according as the Moon's true Place is fhort of, or beyond, the 
Sun’s true Place, or its Oppofite, as the Sign of thofe Equations in one Sum directs, will give the mean Time of the true Syzygy, required, very 
nearly : Andthe more nearly the /fs the Interval happens to be; becaufe then the Moon and Sun’s Equations at mean and true Syzycy are the 
nearer alike. Es, 

If greater Poe be required, the Equations of the Sw» and Mcon may be again found from the Arguments to the Jaft near Time of the 
true Syzygy, and the Difference between the Sum of thofe, and the Sum of the former Equations taken, and reduced to Vime, in Metion 
of the Moon from the Sun, and added to, or fubduéfed from the laft near Time, according as the Sign of the Difference of the Sum of the 
former, taken from the Sum of the latter of thofe Equations, direéts, wil] give the correé?er Time of the true Syzygy, and fo on, Or the Sun 
and Moon’s true Places may be found to the searly true Syzygy, and the Difference of thofe Places, reduced to Time, in mean Motion ) fr. 
Q, and added to, or fubtrated from, the Time of the nearly true Syzygy, according asthe Moon’s true Place is behind or defore the Sun's truc 


Place, will give the correfer Time, requircd. 


PRECEPTS for finding the TIMES and PLACES of ORBIT NEW and FULL MOONS, 


TO find the mean TIME of the nearly ttue ORBIT CONJUNCTION or OPPOSITION of the SUN and MOON ? 

From Tadk, (P. 385) of the rft mean New Afoon in Fanuary, according to O/d Sty’, colle€& the Days, and Parts of a Day, anfwering to 
the Year and Month (taking out a Day Asin Leap-Year after Peéruary) and collet alfa the Degrees and Parts of a Degree of the Sun’s mean 
Anomaly, mean Diftance of the Sun from the Moon's s/pegee, and Node; which are the fame for Lean as for common Years, O1, if the 
Time of the neat following or foregoing full Moon, in any Month, is required, you muit add or fubtracé, to or from the Time, and Places, 
of the mean New Adoon, reipeétively, the Time and Motion for Half a Jynodical Month, to be found at the Bottom of the Months, 

From ‘Tadley 1. Equation ), (P. 61 and 62) take ont the Equations of the A Loon, Apoger, and Node, antwering to the Suu’s mean sInasmaly, 
which apply to the former Places, with a contrary Sign to that dire€ted in the Zabhs, and you will have the Sun's Ditkince trom the page 
and Mode, once equated, Add to thefe, or fabtraét therefor, (according to its ‘Vitle) the Sun's Lquatiov, and you will have the tue Dik. @ 
from ))’s Apogee, and true Dift. © trom 93 4, equated, 

The mean Diftance of the Sun frona the Moon's Apogee equated, being fubtra@ted from the Sun's mean Anomaly, the Renainder will be 
the Argument of the VIL Equation fusphnwntal, P. 74s at Neto Moon; bute at Ful/ Afoon, this Argument, and alfo that of the Sun from the 
Moon’s Apogee, for the central Equation in Syeyries, mutt be increafed by 6 Sigusadded to cach 5 becaule the Arg. 6 Equat, at Oppofition, == 
DAO ) Ap.— © Ap. 69 YP Ap. OAp. And Arg. central Equation, at Oppotition, = y Anom. -+ G Signs = © fom 
Y's Ap. -F 6 Sine. 

Tn P. 61 and 62, find 1/7, 01 annual Equation of the Moon, with a contrary Sign, accordingto the Sun's mean Anomaly. In P, 74, find 6, 
Equation fipplemencal, antwerinys to the proper Argument ; which Equation you mutt double, and conned? its contrary Sign. InP. zou, find the 
central Equation, at Mer or Pull, trom its proper Argument, with a contrary Sign, the Sum of thefe z Equations with their continy Signe, (or, 
which amounts tothe fame ‘Thing, the Sum of thefe 3 proper Zunar Eqnavions with a contrary Sign) ‘connected with the Ezuation of the Sun's 
Center (which youinuil allo find) with ita proper Sign, will give the moan Diftanee of the Moon from the Sun, very nearly, ata true Conjundion 
or Oppolition ; which, reduced to ‘Fime, (by Yad, P. 389, of M. Mot.) fr, ©) willbe nearly the rrue Mgaation of mean Time, with sts prper 
Sign, for the Interval of Time, to be added to, or fubtraéted from, the Time of themean Aezv or Falf Moon, at o or 6 Signs mean Dit, pa 
©) tor the mean Time of the nealy true Orbit Conjunéion or Oppolition, reguired, 


F oe In Py AB Halley's Aftron, Lables, his Precept-Writcr applies the Vixects of the Sun's Equation, and Sum of the Moon's Equations, (reduced 
is ee in a Mot. y 2 ©) to the Time of the mean for that of ths true Syzypy, without confidering the Sign of the greater, and therefore errs in 
ve decount of the true Syzygy Preceding the mean, and in the mean preceding the true. 
“Eee The 
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PRECEPTS for finding the TIMES and PLACES of ORBIT’ NEW and FULL MOONS. 


The Place of the Q fubtracted from the Sun’s true Place, in Conjunétion, but frem its oppofite Place i ea 
lof the Moon’s Latitude, in Syzygies; by which, and Tab. P. 390, the Moon's Latitude is Senna, pugs ree ooare a Fi trad 
from her Orbit-Place; both which Orbit and Ecliptic Places in the Syzygies are nearly the fame. Pe ee 

But the Time between Ecliptic Conjunétion or Oppofition, and the Middle of Eclipfes, is found by ad. Pp 393, Half of which Timeis the 


Difference between an Orbit Syzygy and Middle of an Eclipfe. 
To determine the Sun and Moon's true PLACES, correfpondent to the scan Time of the near or true Orbit CONJUNCTION and OPPOSITION ? 


Compute the Sun’s Apogee (from Tabies at the Beginning of this Work) to the Ti ‘ 

mean Places already found to aos Time; withall which Places {of oe M. pried ati ta ed a sey ie Anis anne tbe ether 
lbs or 65) conneét their refpeétive Motions tor the Equation of Time, or Interval, between the mean and neat me Hehe . con from Sun, 
to the proper Sign. ‘Then add the Sun's Apogee and mean Anom, }), for the Sun’s mean Place, from which ting the Su: Tote Mane 
‘Apogee, and alfo Sun from Moon’s 8, there will remain the mean Places of the Moon's Apogee and Node. And “the Su ” Froan Ee Moon's 
Apogee, added to ) from @, will give the Dfeon’s mean Anomaly, ‘The Sum of which Moon’s Anomal ond Moon's Aut oe © Moon's 
will give the mean Place of the Moon in her Ordit, with which if you now conneét her proper Beeston LB and the pour f pefore Sound) 
taken out from the truc orequated Arguments, (in P. 61, 74, and 390) you will have the Moon’s nearly true Place in her O entral in Syzygies, 

The Sun’s true Place being here alfo had fromthe Equation of his Center, the Diftance of the Moon’s from the Sun’ ae . 

Remainder atter the Sun is taken from the Moon’s Place (being a fmall Arc) turned into Time (by Tad, mcan NET s true Place, i, ¢. the 
lor fubtraéred from the former Time of the Orbit Syzycy, according as the Moon’s true Place is, by the Length of that 2 : oF aa ete 
Sun’s Place, will give the ly ect ae of the nade ke, required. 2 fa tc, debind or before the 
‘oN LB, In Orbit Oppafition, or Pull Mosn, you muft ade 6 Sirens tothe Sun fromthe :. . ’ 
ze that Time 5 and HA Signs muft be adtited for the Buiasit fits 6. Pe i in opeuuae e Sor the Arguinent of the Moon's central Equation 


i REMARK. InDr. Halley's Anomalyftic Tables, for computing the Afcon’s Place, at her Orbit-Con} i q . 
common Tables are not le{s expeditious) the 1/f or annual Equation of the Moon, ‘Apoacs, fei ae ee (than wlth our 
Moon’s mean Motion, Apogee, and &, anfwering to the Sun’s mean Anomaly. 2 8 « compounded with the 
And in Imitation of Dr. Halley, we have alfo as ufefully compounded the aft femiannual Equation of F 
ma é A J the Mo th > 
Equation in Syzygies; having both the fame rg. annuum. (See P. 390) Which centra/ Mauarlen iscomputed by Aadeaethe ela eeenaie 


Anomaly of the Moon, and taking their Difference. 


' EXAMPL i d th i b near’ E : nélicn, 7 , ‘ ! 
Navsale? E Il. To find the mean Time of the mean and nearly true Nezo Moon, or Orbit-Conjunétion, in the Month of Amil 1764, jince Chri? 
: 11 Days muiteither be added to the Day of Old Style, in January, for the Day of New Styk of < . 
a Month muff be fo taken, that when 11 Days are added to its Days correfponding, ef Bia aay tena a pars ea Cp elie 
New or Full Moon is required, the neareft poffible to the fir Day of that Month, Lee wherein the 


ffm. 2, P Jan.) Sun's, Anom.y Sun & Moon's Ap. Sun & Q Equati i 
‘ Sguations of the Atoon wit, - 
4ohom's 3s of & s 9 4 “a s o 4 «4 ? seis Signs aie 


? Dates, &c. 
By P.385. 1764 fin,Ch,O.S.|z1 20 10 59 7 3 30 34]. 9 17 46 2 z 
Biff. Feb. (adding 11 D8) Mar.jro 1 28 6 1 28 12 39 I 21 48 ; : A ae eta ie eee 
Reduces to Apr, N.S. ] 0 21 39 5 9 12393 Ir 9 ae Rarer rae EqatMD,P. Saas 
Equat, bet. M. and true ) +55 2 fer 9 4 27{1 Eq.cont.— 19 59/1 Eq. cont. + 9 29 ae ae 
3 5 Par aareia ces rarkas ar ~ wal ee | Sun's Equat. Po 2, 1 eae 
M. Time Orbit N. D, April, | 0 22 34 7 g 22 18 46 ur 2 : 353 43 
1764, N.S. required. ; Midd, of QEcl.JArg. 6. Equat. [© Eq. + : 5s aa ro} Ego 2 ae a ee “i eer 
&ccording to Fergufon’s Afr. fupplemental, |——————-————| — — ——-— ——— > MMe. 24:51 
Prrg8 . 2 6 «+ [22 15 0 IP. 74, at New 1x ar ead Oras MULLIS S$ 27 se 
: ——-———|Moon. True Arg. central Eq.|7rue Sun i Q, req. SpciHds a tt 
Dif, . - a 19 7 at New Moon. the Sun eclipfed conli-}| Equation or Jutervad.of Time, 
derably. [+ 


E LE IV. Te d the true Orbit Pl Ps, a . mea . ‘ 
ene connaleny the true Orbit Places of the Sun and Moon, at the Time of the foregoing Eclipfe of the Sun, according to the Mosn’s 


Sun's Apeger, |Sun’s M, Anom.] Suna )"s Ap. j By 
8 a ’ “ 8 0 ‘ “ 8 2 4 P “ coun &- “ A » | oO: “ 
1764, March 31, N.S.] 3 849 38] 9 1% 23 33] 1x 9 24 26 
2th 39m 8[By Tab. P.389] +--+ 2 16) 2... ee : ° ae Me as ai se o rH 
Add for Eq. M. 55 S.2 So Sn er ee eel bain EN, 
—— Sun's M. Ang ¥ 25 29] Fr g 26 26 ° 
: § 37 200 O 27 57 
22 34 7 |Sun’s Ap. +) 3 8 18] 0 
. ee i re eee ee 
‘ oe Sun’s M,Pl.| 0 10 14 47/Ap1 oO 48 21198 0 oS , 
, p ‘ M. Anom. 
1764, Apr. of 22 34 25 | Sun’s Equat. eros 2) 8 8 vee at of peat) ae ay ¥ 
j nae Nearer ‘Time, Bae aii Liars ae eau Lars jai era ea. aoe a ssid Dene 
! Sun'strue P| o 12 10 29) 9 26 C 
PtrucOrb. Pl} o 32 10 20f1 Eq. Ap. i Pe ae pe Lat. ee | a 
ne enn nnneten| or Eg. prop. P. 61. — ar 48 
gene ae 9, 22 : % 2.16 Eq. doubled, P.74. — 4 43 
<< rt oO rg. 6. Equat.jCent. Eq, « 5 
Cenjunétions 2 be ea . ent. Eq.at N. D ee 43. 53 


Arg, central Lq. | p'tatruc Orb, PLL o 12 10 20]Reduc, = 1/ 48" 
Moon's Lat. , «+ + + 399 32 


an If you find the Sun and Moon's true Places to the Tima of mean Syaygy, and reduce what the Moon is ; beyond. + nstion or OP 
pofition into ‘Time, in mean Mets D2 O>» then this Time being added ta or “fubpracivd Sfren.the Tine of mean raided in wilt ays peat Vie 


of true Syzygy, required. 
EXAMPLE 
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EXAMPLE V. 0 find the mean Time of the mean and acarly true Oppofition or Futl Moon, in the Month of April, 1764 ? 


if min, ) Apr Sun’s M, Anom. | Sun 2 Moon's Ap. Sun a &. Equations of the Moon with con- 
17640 d hm 8 Cae Pa See Be On SS s of 4 trary Signs. 
From above, April, N.S. ] 0 21 39) 5 9 1 23:33 rg «424 «26 © § 34 §7)1 Equat. j),P. 61 Poors’ 19” 
} Rev. or fynod. Month, 4 [74 18 22 2 © 14 33 10 Oo 12 54 30 © 1§ 29 7/6 Eq. doub4d,P.74.-0 2 24 
Mean Oppofition, April |rg 16 2 7 9 15 56 23 Ir 22 18 56 O20 55 4fCeneq.atFull,p.3g0-Fo go os 
Eq. bet. M. and true Opp" | + 4 45 27 Jmar 21 59 50 [2Eq.cont.— 19 6}x Eq. cont. -F 9 5 ca aS 
M. Time true Oppofition, Apr. 9 33 56 33 Ix 2% 59 50 o 21 4 9 SuntsEouaccc « 

1764, N.S. required + « [45 20 46 34 Ie 6 @ Eq +r 44 5s7]QO Eat t 44 57 q te 44 57 
According to Fergufon’s fir. 3 23 §6 3 II 23 44 47 o 22 49 = 6fSum, M.Dif. )A©, +2 23 57 
Prrggs «ec eee sees [15 20 56 0 LAre. 6, Equat. é. + 6 True Sun a &. Sun fin Syzygy, 

Error + 19 26 [74. at Full D2 [———— ——|being above 12° from Hoursa..2 1 54 
5 23 44 47[the &, here happens ee rey ay 

N. B. You may take out the 1ff, 6h, andcentral Equations of )| Arg. central Equat,{no Eclipfe of the ), 22 3 
as they are, and then conneét the Sum thereof, changing the Sign, at Full Moon. fas near the oppofite Minatesag . + 21 50 
3 Be ee 


suith the Equation of the Sun’s Center, for the mean Dife ) 2Q); 
to be turned into Time, and ufed as above, connected, im its proper Seconds 27 . « 33 
Sign, with the Time of the mean Syzygy. Equat, or Interval of Time, +. 


EXAMPLE VI. To joed the true Places of the Sun and Moon, at the Time of the foregoing nearly true Orbit Oppofition of the Sun and Moon ? 


ISun’s Apogee, [Sun’s M. Anom, [Sun 4 )’s Apogee. Suna Q. p &@ Sun. 
1764, Apr.is, N.S. | 8 0 4 4 Fs Oo soa so # “ s 0 @ ws 0 ow 
16h ym7s [13 849 20]9 15 56 23), xa 22 18 S6f 0 20 55 4/09 0 0 © 
: Berne e] ec nevas eae eQ 51 8 44 io 23}0 2 4: 54 
ae Naat +. 45 27 [By Tab. P.389f 20 -- 1 52 I 39 1 5% 23°~«*Ss 


20 46 34] Sun’sM.An] 9 16 8 6) 1 22 29 #19 Oo 2% 7 259 2 24 59 
Short + 2 45 | Sun’s Apogee} 3 8 49 20 o 24 «57 «26 © 24 57 26{1r 22 29 19] + 


1764, Apr. 154 20 49 19 | Sun’sM.PlJo 24 57 26/Apxr 2 28 Bo 3 50 x/tT 24 54 18 D’s M. Anom, 
Nearer Time. | Sun’s Equat.| -- 1 50 36| a Eq. + 19 6) 0 26 48 2) 2 23 7} )’sM. Ap. 


fee me | men a ee ee nes ee SY ae |e re Ns ee tes ee ee 


Sun’strueP]} 0 26 48 2 1 2 47 13 6 22 58 3x10 27 22 25})’sM. Pl. 
Der.Orb.Pl] o 26 46 38l—- 3 8 49 20 [Arg. Lat, 
a | | Equat. pw ef ee mr 19 
— 1 24 9 23 57 §3} 6 Eq. ) doubled +a 24 
sm 2M 45s thort|-+ 6 Eq. Center at Full —28 52 
lof Oppofition. ——: —— ———————— 
psa 4 3 423 52 53 ae ue yp fo 26 46 38 ak — 5’. 
1B, > eas sAp.1,eq4.-——©’sAp.atNew; rg. 6. Equat. oon’s Lat, f - + 2 1 . 
e Be dhe Ars 6.Equat.ax} 2, #68 at Full Moon 1 oar 24. a 49{Sun a ) Ap. ais 
f 6 
1 
bAr to. am § Pl.Sun— )’s Apog. r.equated, at Nee; ee 
pan Geeeres Ede he + 63 at Full Moon. : ‘ 5 24 © 49 
Arg, cent. Equat. at 
Full Moon, 


" 


EXAMPLE VII. Yo find the Mean of Time of the Moon's mean and nearly true Orbit Conjunttion with the Sun, (by Table, P. 388.) for the 
Mont of May in the 585¢6 Year current b fore Chrift, according tothe Moon's Acceleration, in Tab. P. 374 ? 


' See Precept in Tab, P. 389, D dSun, [Sun’sM. Anom.]} Sun i Maon’s Ap, Sun 4 83. By this Method® the Accelera- 
1716 fince Chrif?f, O.S. | 78 7944! 3% 68130 5/27” 28 20 23! 58” 25 313° 4o/ 19"|ton and Correction ot M.Mo. p, 
2300 Years Motion — | 7 12 52 19 ir 8 9 46 o 26 8 31 7 13 46 1 {Ap.and 9, is conneéted for the 

585 bef. Chr. current [11 24 51 44 "7 455 41 | 7 6 35 27 | 7 0 +3. 98 Beging of any Year, fin.Chr, 

-tecelerat,&Cor.M Mot.P.374.|) 7 42 10¥} . 1. w | DApeckr 28 104% S&S — 44 54%fAccel, Ap. and §& connected 

Viose ae sea lee oon Se Ta a ee [lA ae aa [with 2 contrary Sign, 


6 29 18 24 
24 37 S87 | Phe Mot, of Sun's M. An, 
Suni p Ap, and Q are added 
for Ds, Hrs, Atin, Ge, as below, 
Remains . . [rr rr 32 43 Bg 2 i4 [Days 28, To,o, A124, Sv 10, 
Dayr28, . [rt rr 20 27 x Eq. Q con. — 7 [Mean Places carrefpondent, 
a ae: ee ee LM ouaticns of Moon belere, 
12 16 6 313 40 48 5 17 8 0 c 3 2 7 we ; 7 
Hours 0, Minutes 2 ee . 6. Eq. P.4.{Sun’s Eq. 6 {Sun's Eo. 5 fakg. ) prop. h.61.4-0° of 10” 
> Qh iz 41 (Arg, 6. Eq. P.gg.fSun’s Eq r 36 {Sun Bia, dni, Pgaeo a? a 


Corrected . . [rr 25 33 54 
May ..| 9 22 53 23 
— | 0 48 27 17 


Seconds 10). 00 ee 5 xp 6 2 o 863, 8 3! mnEqN. J — 
Tn gc, May 23a oh 24™ so5]M. Time M. New Moon. True Arg. cent. Eq. at} True Sun Yom Node, Cen,ky.N, bp.3gome 4h 43 : 
Rg. Time 2 0 8: |the Jurerval bet: M. and tr, N. ). Naw Moon, 1 equated, Hb cont, .. Sum — 1 2 37 
ante inne Sun greatly eclipfed, Sun's Equat, —- 0 1 36 
pases May 28° 2 24 18 M. Time true OrditN, y, reqt, a it. ya Gee ae 
ef, Clair, o 32 [Computed in Ex, I. P. 292 changed Sun§ede-r orot 
; ee eae omputed in Ex, I. Py 392. Mean Dit. Sun, in Svaygy.} 
Dif. 1 36 14 Hooner in 2400 Years Julian, fhoh gt 20 tss3 50057} 
i Mineo, Ser B vee 4 


R ve To avbich Time the Sun and Moon's true Places may be computed, atin Exarple 1, Or you may firfl take the : 
ens D to Eeliptic, by Tab. P. 492, doubling the 1 and” for Min, and Secs Reduc. Vine ; with a contrary Sign.|Fquat, ov Interval of Time, “P, 


array ete rae TAN 


Eee? EXAMPLE 
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EXAMPLE VIII. To find the mean Time of the mean and nearly true Orbit Oppofition, or Full Moon, in March 17643 without Accelerati, 
Correction of mean Motion, See Tables, P. 383 and 489. ’ 7 FEI EE ARIE di 


Moon a Sun, {Sun’s M. Anom,{ Sun 4 Moon’s Ap. Sun 4 Node, 
s 0 4 4 ° , 


a GO 4 “ 5s 0 @# “ a 
1664 finceChr, O.S.] 5 8 st 6] 6131335 5 o 17 58 §7 4 27 39 
+s00 Years Mot. .. [19 7 4 53h 1829 3 2 8 i 34 #17 4 14 «56 47 
March Jt1 29 35 15 128 9 YX Xr 22 34 48 2 2 16 39 


31S 11314] 81047 8 io 22 8 2 
6 


1764 March... 
oO § 54 49 o's 4 44 


Days 6, Motion: 


Moon fr. Mean Oppofit. | 2 14 48 96 Oo 7 24 o 6 33 © 7 47] Hours 3. . 
N.S. 17. O.S. Days6 } 213 8 40 © 42 ° 37 © 44] Minutes 175 Seconds 4s 
140 6 816 50 3 10 27 29 «56 Ir 21 14 «534 Places correfpond, to y 4 Sun=<6s, 


Equations of the Moon below, 


131 26} 10 27 10 23 fr Eq.con. — 19 33]1 Eq. con. 4-9 317 
1 Equat. ), P. 62. — 0017! 33% 


Hours 3 


8 go 9 19 39 40 IO 27 10 23 11 21 24 816 Eq. doubled, P. 74. ° 
Minutes 17]... .8 38 {-F6 Sun'sEq.t1 53 18fSun’sEq.-fr 53 38f Cent, Eq. > at Full # 2 - a 
ee pone soa i Saas Se RPT Tee es ete, abe cette nn6 “Sum! =sg aovaG™ 
Secondsa se. s ee 2} 3:19 39 40 10 290 «3CO«4d Ir 23017 «26 > fs 3° 29 
| Arg. 6. Eq. P.74.) -F 6 True Sun 4 Node. Sun 8 Equation . . ht 53 8 
d hm is ———-——-——-—— Where Moon 7° from|+Sig- ) Eq.changed,Sum-b4 23°47 
In 3764, March 17 317 4, M. Time M. Full Moon. 4 2 3  4i2foppofite ¢J. ‘There- Mean Dift, Moon 4 Sun, in Syzygy. 


9 
, pet > “Ei " y 3 <2 
Equat, Time -- 8 39 20 Interval bet. M. and tr, Opp.! Arg. Cent. Eq, at Fullffore jy ectipfed being ours 8 4 3 49 


Perk alee ees Moon. cfs than 1294 §. 
In 1764, March 17 11 56 24. N.S. M, Time true Orbit 
[Oppofition, required. 


19 58 

Minutes 39. . as 3 

Seconds20 . 4.10 

In Fergufon's Aftronomy, (and alfo in a New Werk bearing his Name we have feen at the Obfervatory at Greenwich, in Mlanufeript, examining 
the Times of antient Eclipfes, referied to Dr. Bradiey’s Infpection and Approbation) we find a fimilar Method to that above, for determining the 
mean Time of the mean and true Orbit Conjunétion and Oppofition of the Sun and Moon. But this Author (erronesufly) gives the Sum of the 
Moon’s Equations with aconrrary Sign, and of the Sun's Equation with its proper Sign, reduced to Time in mean Motion of the Afcon (as bis 
three lunar Equation Tablesand Sun’s Equation Table, there reduced to Time, evince) inftead of reducing thofe Equations to Time (as qe have de- 
monfirated they fhould be reduced) in mean Motion of the Moon from the Sun. Who therefore is greatly wideof Fruti in his computed Times 


of Lunations and Eclipfes, as follows. 
According to Fergufon’s Afronomy. According to De la Caille’s Ailronomy, 
d ohm 


May 44 5h 37m oS New Moon, 

1761 May 4 § 4 New Moon, 18 10 23 © Full Moon, p Ec), | ,7o the 
18 10 24 Full Moon, jp Eclipfe. March 31 22 29 «51 New Moon, Meridian 
31764 Afarch 31 22 15 New Moon, Spril: 10 43 “0 © Eclipée. of Greene 

April 1 10 16 © Eclipfe. April 15 22 38 0 Full Moon. suich, 
April 15 20 56 Full Moon. eo EEA Ee 
1801 March 13° 9 13 Mean New. se Uf Dr, Bradley has net detetFed the foreguing Miflake in Judgment, 
424 March g 20 29 New Moon, ave here obferve it, that Mr. Fergufon’s Computations, printed, or in Ma- 


nufeript, may receive a general Revife and Correction; or new Edstion ofthe 
whole Work, 7 

*,* Mr, Fergufon dedu&ts a Day in his 3 and 4th Examples above 5 though he propofes to avoid that Inconveniener, by beginning his Compu- 
tations at March, inftead of Yanuary, where they will admit of it ; which appear no Advantage to us; but rather the contrary, — He fays, 
P,201, of his Aftronomy, “ Our Saviour was born in a Leap Year,” though the 1ft Year ewrrent of Chrift (at the Beginning of which our 
Saviour wai born) wasthe rit Year after Leap- Year, or after the Leap Year which was the 1ft current before Chrift ; or why is 1 Year directed 
to be deduéted out of the Years before Chrift (before a Divifion of the Remainder by 4) to fhey the x, 2, 3, or o Year fince Leap-Year, or 
when it is Bitlextile ; according as 3, 2, 3, Or Oo, remains ? en Oi ek k te fads 
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. PRECEPTS fer finding the TIMES and PLACES of Ecliptic NEW and FULL MOONS. 


To find the mean TIME of the true Ecliptic# CONJUNCTION cr OPPOSITION of the SUN and MOON ? 


RULE, Tothe mean Time of a mean, or that of a nearly true New or Full Moon (found by the foregoing Rules) compute the Sun and 
Moon's true Places, in the Ecliptic, Andif they are exaéily the fame, or oppofite, (which feldom happens) the Time of the true Mea or full 
Moon isdifcovered, if they differ, note that Difference, and compute, again, the Sun and Moon's Places in the Ecliptic, for an Hour before 
ov afer the Time, for which you have their Places already computed ; whereby you will gain the true bowr/y Motion of the Moon from the Sun 


721 Marb 8 7 36 Foll Moon, 


in the Ecliptic, 

Now fay) ads the beurly Motion of the Moon from the Sun + is to x Hour or 6o™ of Time +: fo isthe Diffance of the Moon from the Sun, at nean 
jor nearly true New or Vull Moon (or Difference of thrir Places before noted) + to the Interval of Time betaveen the mean, or near Ecliptic New or Full 
Moon, Which ‘Time being added to, or fubtracted from, the Time of the mean, or nearly true Conjunétion or Oppofition, according as the 
Moun’s computed Place is fhort of, or beyond the Sun’s computed Place, or its Oppofite, at that ‘Time, and you willhavethe mean Time 
nearly) of the true Ecliptic Conjundtion or Oppofition of the Sun and Moon, required, When greater Exadinefs is wanted, compute again the 
Sun and Moon's true Places to the Jaft found ‘Time of Conjunétion and Oppofition, and if they are precifely the fame, or oppofite, you have 
your Defires if otherwife, proportion for the Difference, to get the exact ‘Time of Ecliptic Conjunétion or Oppofition, 


— 


& A true Ecliptic Conjuntiion of the Sun and Moon bappens when the Sun's true Place is the fame with the Moon's true Ecliptic Place, And a true 
Eeliptic Oppofition happens avben the Sun's true Place is diredtly oppofite tothe Moon's true Ecliptic Places 


EXAMPLE 
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PRECEPTS for finding the TIMES and PLACES of Ecliptic NEW and FULL MOONS. 


> anne wee To find the Sun and Moon's true Places, at their EXAMPLE X. Yo find the foregoing Ecliptic Oppofition of the 
Ecliptic Oppofition, in the Year 1764, March 174 11> 53m nearly. See ff Sun and Moon, on March 17, dy the Supplemental Equation Fables 


Example VHT, P. 996. D> of Mr. Mayer, P.g7, Ge. 
Sun’s true Place at that Time by firft Tables. . 11927953/ 58” I] Sun’strue Place, 1764, Mar. 174 11h 53m, as before, 11927953 58” 


Moon’strue Place by 1, 8, 9, 10, and 3x1 Equat. C. 5 27 38 46 ) tr. Ecliptic Pl. by 1, 21, 125 13, and 34 Eq. Afayer, 5 27 42 18 
Moon 4Sunatthat Time . 2. 2. 2. . 6 6 + § 29-4448 Moon 4 Sun at that Time . . . . a9 ae 26 
Short of Ecliptic Oppofition or 6 Signsby . . 4 . . 43 go 


Mags thor of Cppers ie, or6Signs . . 2 © « « . 35 12 


Sun’s true Placeforan Hour later «© , . » 4 «© 434 27 5627 |f Sun’s true Place foran Hour later as before , 4 . 31 27 56 27 


Moon’s true Place for that Time i P e § 28 36 35 {} Moon’strue Place forthat Time . . +» +» » + § 28 19 49 
: 2 2 » « 6 O20 8 Moona Sunatthat Time . 2. 1. «6 » + « . 6 Ome ba 


Moon 4 Sun atthat Time . . 


Moon paft an Oppofition or6 «1 6 4 « @ + + «© 20 8 | Moon paft Oppofitionor68  . « , «1 6 2 eo sw 23 22 


% ‘ ‘ 229 Hourly Motionof theSun . . « 6 « + «© « @ 229 
. . . 37 49 Hourly Motion of theMoon  « . . . «1 0 6 6 37 42 


Hourly Motion of the Sun . 


Hourly Motion of the Moon . 
Hourly Motion of the Moon a Sun f - F A 35 20 Hourly Moticn of the Moon 4 Sun . . . 1 1 « . 35 2 
Say 35/20” t: Gom sz x6’ 12% : 25M gos Say 35/2” : Gom :: 11/40” : 39M gs 
March 474 114 53° oO + oftfie March 174 11> 53 “0 + 
PA b 7. 4 aaa ee ween eee omen emma 
er Be pay aC Es aaa! Hence the Eclipt. Gon}. March 17¢ 12h y2M 595 in 1764. 
Hence, the tr. Ecliptic-trong, will be 1764, Mar. 174 2h a 495 By M, De la Cailfe’s Eph, Murch 17 122 32 Chen csi. 
nearly, ———— 
By M. De Ja Caill.’s Ephem, 1764, Mar. 17 r2h 2m 363 Rekpc 10 43 Dif. 
(SH The Tirse of this Ecliptic Oppofition of the Sun and Moon may be 


GP The Time of this Ecliptic Oppofition may be niore nearly computed 
by ufing all the Equation Tables of the Moon, C, alfo more nearly con:puted by ufing all M. Mayer’s Eg, Tables, P, 97, Geh 


TO determine the NUMBER of ECLIPSES iz any YEAR, and 02 what DAYS of the MONTH ¢hey happen? 
By Table, P. 385, take out the Place of the Sun from the Node for the Beginning and Month-day of any Year in the 18th Century, which 
you may reduce to the Beginning and Month-day of anycther Year, in a remste Century, by adding or deduéting the Days, and Motion of the 
Sun from Node for the Century, or Centuries diftant, forward or back of the Radical Days and Place of the Sun from the Node, Then add 
the Motion of the Sun from the Node for Months forward in that Year to make the Sun from the Node, at Mew and Ful/, come within the 
Limits of a folar or lunar Eclipfe, for as many Months as poffible, (which is done by Infpeftion of Motion of Sun from Node) wiz, within 
18° Sun from Node, at New 3 and 12°, at Fud/ Moon. 
EXAMPLE XI, To determine the Number of Eclipfes for the Year 1764, and on what Days they happenin that Year? 


By Tab. P. 385. Sun 4 Node, 
d hm sjf[s 0 4 &@ All the ECLIPSES that can happen, in 1764. 
O.S, New ), 1764 Fan. 21 20 10 $9 [10 4 14 29 
«So. 6 ee = 8 } The fame may, as readily, be performed for any other Year, forward or 


eg 
GFanuary 29 12 44 3:1 ¥ © 40 14 fback of the prefent Year. 
4 Revolution 14. 1§ 22 2 | 0315 20 7 


ee ee an ne ns NS | 


Full, March 17 3 17 14 ;11 20 14 50 | Moon 100 /hort of South Node. Eclipfe DQ. I. 
3 Revolution +- 14 18 22 2 ©1520 7 


I, 


New. March 31 21 39 6 | © § 34 57 | Sun 503 tuff N. Node, Eclipfe Sun. 


S When the Sun from the Miza's Nude is juf without, or near the Limits of a 
folar or lunar Eclipfe, you muf? examine all Circumparces cla.cly te aueia miffing an 
Eclipfe. 


d hms [5 o 4 4& 
Again, O.S. 1764, Fanuary 21 20 10 59 [to 4 14 2g 
N.S... . Add wy : 
Auguf, Bit. 23 § 52 24] 8 5 2 St 
New. September 25 2 32316 9 36 20 | Sun 9°} paf S, Node. 
43 Revolution — 14 18 22 2 [01315 20 7 


Evlipfe Sun, {¥. 


Full, September 10 JF 4x 2x | 5 24 16 13 | Moon 60 fort of S. Node. Felipfe y. AL. 
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PRECEPT'S tor computing ECLIPSES of the SUN and MOON. 
WHAT AN ECLIPSE OF THE MOON IS. 


ieee ee eel 
TO 


* TO compute an ECLIPSE of the MOONs 

Precept x. At the Time of true Oppofition of the Sun and Moon 
(found as before) find the Angle which the Way of the Moon from the 
Sun makes with a Circle of Latitude (by Tab, P. 492) from the Argu- 
ment of Latitude, and hourly Motion of the Moon from the Sun, 
Then fay, 

As Rad. : S. Moon’s Lat. :: S. faid 2 Moon a Sun + S. neareft 
Appreach of the Gentersof the Moon and Earth’s Shadow. 

Prec, 2. From the Table (P. 391) of the Acurly Motions and Semi- 
diameters of the Sun, with the Argument of the Sun’s mean Anomaly, 
take euthisSemidiameter. And, from the fame Table, with the pro- 
per Argument in Eclipfes, take out the Moon’s horizontal Parallax and 
Semidiameter, 

Then from the Sum of the horizontal Parallaxes of the Sun and 
Moon, fudtraé the Semidiameter of the Sun, and the Remainder will 
be the apparent Semidiameter of the Earth's Shadow, — To be in- 
creafed by 50” for the Earth’s Atmofphere. 

Prec. 3. Tothe Semidiameter of the Earth’s Shadow, thos in- 
creafed, add the Semidiameter of the Moon ; and if the Sum of which 
is more than the neare? Approach of their Centers, (found as before) 
the Moon will be eclipfed at that Time ; but otherwile fhe will not, 

Prec, 4. ‘The Moon being found cclipfed ; from the Sum of the 
Semidiameters of the Moon and Earth’s Shadow, deduét the nearcf? 
Approach of their Centers, and the Remainder will be the Part defi- 


cient, Now fay, 
As Semidiam, of Moon : 6 Digits or 360! 3: Part deficient + Digits 
eclipfed. . 


echipfed. : 
TO compute a general and central ECLIPSE of the SUN. 

Precept 1 
Moon (feund as before direfed) from the horizontal Perallax of the 
Moon, fabtraét the horizontal Parallax of the Suv, the Remainder will 
be the Semidiameter of the Earth's Dif, Likewife, to the Semi- 
diameter of the Sun add the Semidiameter of the Moon, the Sum 
of which will be the Semidiameter of the Moon's Penunbray 

Prec. 2. To the Semidiameter of the Earth’s Diff, add the Semi- 
diameter of the Moon’s Penumbra, and if the Sum exceeds the neare/? 
Approach of their Centers (found like the nearet Approach of the Centers 
of the Moon and Earth's Shadow, in an Eclipfe of the Moon) the Sun 
will be feen eclipted in fome Part of the Eurth; but otherwife no 
Eclipfe of the Sun can then happen, 

Pree. 3. The Sun being tound ec/ipfed in fome Part of the Earthy the 
Reginning, Middle, and Erd of the gemraland allo central Ecliple (with 
Refpeét to the whale Earth) may be found in like Manner as is before 
direéted, for finding the Beginning, Middle, and End of an Eclipfe 
lof the Moon. 

But to find the Places on the Earth where the principal or particular 
Appearances of an Eclipfe of the Sun happen, may be done by an ortho- 
raphic ProjeQion of the Sphere, o fuch as would be feen by a Spetta- 
or placed at a very great Diftance, in a right Line ; joining the Cen- 
tere of the Sun and Earth. 

The Beginning, preatett Obfewration, and End of an Evlipfe ot the 
Sun, in any perticular Place on the Earth, are alfo determined by an 
analytic Computation from converging Seriet, grounded on a geome- 
trical Projeétion 5 (Sce Danthorne’s Pradtical Aftronomy of the Moon, 
luferibed te Dr, Long of Cambridge) being a PROLIX METHOD, 
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PRECEPTS for computing ECLIPSES of the SUN and MOON. 


Pree. 5: From Tab. (P. 391) with Arg. Lat. and hourly Mot. 
Moon fr. Sun, take out the Time between the crue Oppofition and 
the mean Eclipfe, er greatef Obfcuration ; which being added to, or 
fabtracted from, the Time of the true Ecltiptic Oppofition, according 
as the Moon is yet fhort of, or paft, the next Node, will give you the 
Time of the greateft Obfcuration, 

Prec. 6. From the Square of the Sum of the Semidiameters of the 
Moon and Earth’s Shadow, in Seconds, deduét the Square of the 
neareft Approach of their Centers in Seconds of a Degree, the Sguare 
Reot of what remains will be Motion of Semiduration, in Seconds of a 
Degree. ‘ 

Prec, 7. Hf the Echpfe be difcovered to be above 12 Digits (or total) 
from the Square of the Difference of the Semidiameters of the Moon 
and Earth’s Shadsw, in Seconds of a Degree, deduét the Square 
of the zearcff Approach of their Centers, in Seconds of a Degree, the 
Square Root of what remains will be the Motion of Semiduration, in 
total Darkuefs, in Seconds of a Degree. Now fay, > 

As bourly Mot, Moon a Sun in ber Orb (referved im finding the true 
Oppofition) 3 isto 1 Hour or 60M Time x: fo ts the Motion of Semidura- 
tion : tothe Time of Semiduration. 

And 3: fo isthe Motion of Semiduration in total Darknefs : to the 
Time of Semiduration in total Darknefs, Which being refpiGively fub- 
tracted from, and added to, the Time of the great? Obfeuration, will 


give you the Time of the Beginning and End of the Moon’s Eclipfe 
and alfo of the reral Darkuets, = se 


WHAT AN ECLIPSE OF THE SUN JS. 


The Appearance, called an Eclipfe of the Sun, might properly be called an Eclipfe of the Earth; the Earth and its Inhabitants at that Time bei 

anly deprived of the Sun's Light, while the Sun bin:felf fuffers no DefeE of Light. ae confider 7 Spectator placed at the ‘Moon in ‘tbe Tine of fat 
is called an Kclipfe of the Sun, be will bebold the Moon's tutally dark Shadow, and ber Penumbra, pajs over rhe Earth's Difk or Face, like as an Inba- 
hitant of the Earth fees the Earth’s dark Shadow, and ber Penumbra, pafs over the Moon's Difk, or Face, in an Eclipfe of the Moon, Where it iste 
he obferwed, that the Sun is feen eclipfed when only the Moon’s Penumbra falls upon the Earth ; quereas the Moon is never feen, or faid to be, ecliphd 
but when fhe falls into the totally dark Shadew of the Earth, And while the Earth diurnally revolves-about its Axis, a Speétator at the Moon will fie 
Countries, Cities, and Towns, move upon the Earth's Difk or Face, from Weft to Bad, or from Right to Left. That as fuch Speétator at the Avis: 

at the Time of a Sun's Eclipfe, fees only the Earth's enlightened Hemifphere, be will fee Piaces emerge from bebind the Weftern Edge of the Ears 
Difk, and move Eaffward, when the Inbabitants of fuch Places of the Earth fee the Sun rife and move torvards the Weft, Aid when fuch Spefater in 
the Meon fees the Edge of her Penumbra touch any Place upon the Earth's Difk, the Inbabitarts of that Place on the Earth will fee the Sun begin to be 


\[TO compute a particular or partial ECLIPSE of the SUN, by PA- 
At the Time of the true Covjuné?ion of the Sun and { f. f ue Ip" 


RALLAXES, according to th: COMMON METHOD 
Precept 3. ‘To the apparent Time of the true Conjunétion of the San 
and Moon, (found as bifore dircéied) compute the Parallax of the Moon 
from the Sun, in Longitude. 
_ Pree. 2, To Half an Hour, an Hour or more (as the fa'd Parallax 
is fmall or great) defore or aftcr the true Conjunétion, according as the 
Mcon isin the caflern or qveflern Quadrant of the Ecliptic, compute 
again the Pura/lax of the Moon fiom the Sun in Lonsitude 3 by which 
Means (from the rve) you will have the wi/dée_ half hourly, bowls, 
Se. Motion of the Moon from the Sun, Now fay, : 
ds wifible Moticn of Moona Sun x isto Time taken 33 fo is the Paral- 
lax of the Moon fiom the Sun in Longitude, at the Dime of trac Cor'urc 
tion's to the Interval of the truc and vifible Conjunian, —- Which alls 
to, or fubtraded from, the Time of the ewe Conjunction, accoréss 
as the Moon:is in the ea/fern or qweflern Quadrant of the Ecliptic, wi! 
give you the ‘Time of the wifibie Conjunction of the Sun and Moon, 

Pree, 3. To which Time, compute again the true Places of th 
Sun and Moor, with the Purad/fax of the Moon from the Suni fen 
gitude and Latitude, and fo find her apparent or wifbh Place, in Ru- 
peat of the Sun, 

Preeeg. To an Hour before the Time of wish: Conjunction, con 
pute the vifd/e Longitude of the Moon from the Sun, “in chitecedere j 
with her wifé/e Latitude ; and alfo to an Hour after the ashh Cor 
jun@ticn, compute the vifible Longitude of the Moon from the Suita 
Confeguence 5 with her vifible Latitude, Now fay, 

_ AS Sine of the wifible Motion of the Muon fromthe Sun ine Long ites 
in thofe two Hours + is to Radius 11 fois the Tangent of the Dien 
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PRECEPTS for computing ECLIPSES of the SUN and MOON. 


en mere areca 


of vifible Lavitudes + to the Tangent df, the Angle of the vifible Way 
of the Moon with the Ecliptic ae rhe Time of the viftble Conjunétion, 

And, as Radius : isto Sine of the vifible Latitude of the Moon at 
the Time of the wifitle Conjunttion 31 fo is the Sine of the Angle of the 
wifible Way of the Moon avith the Ecliptic at that Time = to the Sine 
of the Motion, fee from rhe vifible ConjunSisn to the greatett Obfcura- 
haa ts fo is the Cofine of that Angle : to the Sine 5 ore vifible 
Diflance of the Centers of the Sun and Moon at the Time of the greateft 
Obfceration, thatis, their nearef vifible Dittance, : 

If this. Diftance be /efi than the Semidiameter of the Moon’s Pe- 
numbra (found as before directed) the Sun will be eclipfed in that Place 
of the Earth ; but otherwife not. 

If the Sun be found eclipfed, from the Semidiameter of the Pe- 
numbra fabtraét the neareft vifl/e Diftance of the Centers of the Sun 
and Moon, the Remarnd:r will be the Part deficient. — From which 
the Digits eclipfed may be found, as before directedin P. 398, : 

Pree, 5. Now fay, As the vifible Morion of the Moun fiom the 
Sun from an Hour bcfore toan Hour after the Time of Conjunttion i is to 
2 Hours, or 120 21 fo is the Motion feen from the vifible CoujunGion to 
the great:/? Obfcuration + to the Interval in Tine. — Which being added 
to, ur fubtrafied from, the ‘lime of the wifible Conjunétion (as the 
Moon's vifible Latitude is decreafing or increafing) gives the Time 
of the greate/} Obfeuration. 


Prec. 6. From the Sguare of the Semidiameter of the Penum! ra, 
in Seconds, fubtraét the Sguare of the neareft vifible Difance of the 
Centers of the Sun and Moon in Seconds, the Sguare Rost of the Re- 
mainder will be the vifible Motion of Semiduration in Seconds cf a 
Degree. 

Prec. 7. Now fay, As Sine of the vifible Motion of the Moon & Sun 
in Longitude for an Hour before the viftble Conjunftion : isto Radius +: fo 
is the Tangent of the Difference of vifihle Latitude intbat Time + tc the 
Tangent of the ingle of the vifible Way of the Moon with the Evlip- 
tic, from the Beginning of the Eclipfe to the vifble Conjunétion. 

And, 4s Radius + is to the Sine of the vifible Motion of Semidyration 
i: fo isthe Cofine of that Angle: to the Sine of the wiftble Motion in 
Longitude from the Beginning of the Echpfe to the greatett Obfcuration. 

Prec. 8. Likewife, Asthe wifihle Metion of the Moon 2 Sun in Lon- 
gitude, in the Hour before the vifible ConjunGion + is to 1 Hour or 6OM 
it fo is the Motion in Longitude, feen from the Beginning of the Eclipfe 
to the greatef Obfcuration ; to the Time of Incidence —~ Which fab- 
traéted from the Time of greateft Obfcuration, gives the Time of the 
Beginning of the Eclipfe. 

(op By the like Proportions (from the vifibh. Longitude of the Micon fron: 
the Sun tn Confequence, with ber vifible Latitude Sor an Hour after the 
vifible Conjunéicn) the Time of Emergence and the End of Echpfe may 
be determined 3 qvith Sufficient Labour and Attention, 


To-find the PLACES, onthe EARTH, ofthe principal APPEARANCES of Solar ECLIPSES, by ProjEecTion, 


+ INthe annex- 
ed Fig. the Cir- 
cle ABCD re- 
prefents the 
Earth’s en- | 
lightened Diff, ° 
BED the &c- 
liptic thereon 
projected, or= 
thograpbically, 
as would be 
feen by a Spec~ 
tator placed at a 
great Diftance 
ina right Line 
joining theCen- 
ters of the Sun A 
and Earth, EC - : 

the Ecliptic Axis, C its Pole, P the Projection of the Earth's Pole; 
and SIK the Path of the Moon's Shadow, or her Way from the Sun 
projected on the Dif 

NOW, in the right-angled (pherical Triangle, CMP, we have 
given (befides the right Angle at M) the Side CP, the Dittance of the 
Poles of Ecliptic and Equator, and Z PCM == Sun's Diflance from 
the equinotial Point; from whence the Side CM, the Meature of the 
2CEM (the Inclination of the Earth's and Ecliptic’s sives) is de- 
termined. : 

(Ge Were it is to be noted, at when the Sun ts in the afcending Signs 
Veh Oy Ha Ws Be Uy tle Point P, rhe Pole of the Equater in the Projec~ 
tion falls to the Right of the Ecliptic Axis 5 due auden the Sun is in the 
defcending Signs, oA, Us Ut, oe, M, fs the Point P falls to the 
Left of the Ecliptic Axis 5 contrary to the Way it falls avben'the Projec~ 
tion is fuppofed to be made on a Plane parallel to the Earth's Difhy at the 
Moon's Ordit, 

The £ CEI, made by a Perpendicular to the Path of the Moon's 
Shadow, with the Axis of the Ecliptic is determined to be the Com- 
plement of the Angle, which the Way of the Moon from the Sun 
makes with a Circle of Lutitude, But you mutt obferve that this Per~ 
pendicular falls to the Left of the Ecliptic Axis when the Moon is 
nearer to her afcending than defcending Node; but to the Right 
thereof when fhe is nearer toher defcending than afcending Node, 


The Zs CEM and CEI, being, as before, determined, the 7 TEM 
(their Sum or Difference) the Place F on the Earth’s Surface, firtt 
touched by the Penumbra, and where the rifing Sun begins to be eclipfed 
in his fuperior Limb, are likewife determined, as follows, 

Draw the Meridian PF; then, in the right angled Plane Triangle 
SIE, are given the S:des SE, the Sum of the Semidiameters of the 
Earth’s Dif& and Moon’e Penumbra, and 1E, the nearef Approach 
of their Centers; from whence the Z SEI is determined ; and by add- 
ing or deduéting the 7 IEM known, the Z.SEM will be alfo known, 

NOW, in the fpherical Triangle PMF, on the Earth’s Surface, 
right angled at M, the Sides PM, equal to the Sun's Declination, and 
FM, the Meafure of the ZSEM, are given. Hence, you may find 
the Side PF, the Complement of Latrtude of the Place F, andthe vy 
MPF; which /, or its Supplement to 1800 (as theeleyated Pole, in 
the Place F, is aarkened er enlightened) is the Angle contained be- 
tween the Meridian of the Place F, and the Meridian of the Place 
where the Sunis, at that Time, wertccal, But the Longitude of the 
Place where the Sun is wertival is known by the Time 5 and therefore 
the Longitude of the Place F, will be known. —~ And having deters 
mined both Larftude and Longitnde, the Place itfelf will be known, 

Ry the like Methcd you may find the Place onthe Earth, where the 
Center of the Per unibra enters the Earth's Difky and the Sun rifes cen= 
trally eclipied 5 as Jikewife thote Places where the central Eclipfe, and 
Penumbra both quit the Bath, 

And, by the fame Method you may find the Plice G, upon the 
Bacth’s Surface, under the Perumbra’s Centers at the ‘Time of the troe 
Conjunésion, when the Sun is certeally eclipfed in the nonagéfinial Degice, 
or highcft Point of the Ecliptic, 

For, if LC, the DA's Semidiameter, be made Radius, then GE, 
the Moon's Latitude, will be the Sine of the Sun's Diftance from the 
Pertex of the Place G, Therefore, in the Jpberivat Triangle GEP, on 
the Earth's Surface, the Sides PE, the Sun's Diftance from the Pole, 
and GE, his Diflance from the J’rtcx, andthe 2 GEP are given’; 
from whence are found the Side GP, the Complement of Latitude 
of the Place G, and the Z GPE, the Difference of Meridians of the 
Place G, and where the Sunis then vestical ; from which the Place G 
itfelf will, as before, be alfo known, 

Jn like Manner, the Place of the Earth may be found, under the 
Center of the Penumbra at any piven Inttant of Time, 

The Place H, upon the Earth's Surface, where the Sun is centrally 
eclipfed in the Meridian, may be found by only refolving the sight angled 
Triangle EJH, wherein are given all the Angles, and the Side 1K, to 


fing 
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find the other two Sider; viz. UH divided by the Moon’s hourly Mo- 
tion from the Sun will give the Difference of the Time from the Middle 
of the Eclipfe, when the Center of the Shadotv is upon the UNIVERSAL 
MERIDIAN, or Line HPE, wherein the Earth's Axis is projested. It 
is called Univerfal Meridian becaufe when a Speétator placed in the Moon 
obferucs any Place, on the Easth's Surface comes to touch this Line (by the 
Earth's diurnal Rotation) i¢ will be Mid-day to the Inbabitants of that 
Place, Hence, the Longitude of the Place H will be known; being 
egual to the Longitude of the Place where the Sun is vertical, when 
the Center of the Séade is upon the faid untverfal Meridian: And the 
other Side HE is the Sine of the Sun’s Diftance from the Veitex of the 
Place H (making the Semidiameter of the Difk, Radius) wheicby the 
Latitude of shat Place will be alfo known, . 

(& The Beginning, greateft Obfcuration, and End, of an Eclipfe 
of the Sun, for ary particular Place of the Earth, may be determined by 
elgchraic Computation, and infinite Serics, greunded oz a geometrical Projec- 
tion, finsilar to the foregoing (as may bs feen in Dunthorae’s Aftronomy.) 
But, asthis DMcthed is very tedious and prolix, and fitter for Speculation 
than Pratice, we therefore omit it, sind we leave tt to the Computer's 
PRACTICE ard EXPERIENCE to apply th. plain and eafy RULES 
wwe have delivered, for computing ECLIPSES ¢f the SUN and MOON 
tn gencval, See P, 260, for the Application, 


NUMBER of ECLIPSES of the SUN and MOON that can happen 
in ONE YEAR, 

THE Number of Eclipfes of the Sun and Moon in any Year cannot 
be Icfs than tevo nor above fewen, The ufval Number is fexr but very 
feldom above fix. fading the Number of Eelipfesé ” 

> See P. 30 cr finding the Number cf Eclipfes in any Year. 

eon the UO ek ‘Moon in Sanuary, before the van Day, (the 
Number of Days Difference between the lunar and folar Year) the Sun 
be near 18 Degrees fhort of the Node, the Sun will be then cclipfed, 
and the next Full Moon, and alfo following New Moon, will be 
eclipfed ; wiz, 2 Eclipfes of the Sun and x of the A4oon will happen 
befoic the gth of February, that Year, And as many will happen in 
the 6th Lunation after, in the fame Order, before duguff 5, viz. 1 
of the Sun, 1 of the Moon, and another of the Sun, in 177 Days 
from the former; being the ‘Time of 6 mean Lunations. Andi Ec- 
lipfe more of the Sun will happen at the End of 12 Lunations from 
the sf, being the greateftt Number of Eclipfes, vx. 5 of the Sun, 
and 2 of the Mosn, that can happenin a Year, including 13 New 


Moons. 


Ecl. Sun. [Ecl. Meon. | Ecl, Sun. 

Before Fan. 13 Tew, Next Fu, | Next New. 
Suna 8. | Suna &. } Suna Q. 

EX. 3 Eclipfes } 118120307] 11527°5c/} 0513010! 
6 Lunations + 6 4 1 6 4 1 6 4 1 
3 more Eclipfes 617 11 


5 16 31 6 1 51 
6 41 In all 7 Eclipfes, 


6 Lunations + 


1 more Eclipfe J 11 20 32 © VOODOO ©, in Order, 

Butif on the firft Fu// Moon before the arith of Yanvary, the Sun 
from the Node be near 18 Degrers, as at the firft Neve Moon, in that 
Month, and changing Eclipfes of the Sun to thofe of the Moon, in 
the above Exaniple, then there can only happen 2 Eclipjis of the Sun, 
in that Year, being the /eaf/ Number, And two Eclipies ot the Sun 
canonly happen ina Year, when, at the firt Meru Moon in January, 
the Sun is very near the Moon's Node; fo that the mean o1 different 
Number of Ectiples happen (between the greatefl andleaft Numbers, 7 
and 2) when at the firfll New Moon in Yarwary, the Sun a 8 ix in the 
middle or at different Diftance, betwixt the Sun’s echiple. Limits, of o 
and 18 Degrees, Sun a 62, asappears from above, 


HISTORICAL ECLIPSLS of the SUN and MOON, 


Bef. Chr. 754 July § But aipril 2 1, byan old Calendar, an Kelipfe of the Sun, 
721 Mar. 19 Voral Eolipte of the Moun, 
585 May 2% | Eclipfe of the Sun, prediéled by Thales, 
523 Sully 16 Eclipfe of the Moun. Followed hy the Death of Cambyfes, 
soz Nev, 19 | Eclipfeof the Moon, 
491 dpr. 25 | Eclipfe of the Moon, 
463 “pr. 30 | Eclipleof the Sun, War with Perfians, falling off from Epyptians, 
431 aug. 3 | Total Eclipfe of the Sun, A Cometand Plague at Atbens, fF 


To find the PLACES, on the EARTH, of the principal APPEARANCES of Solar } CLIPSES, by Projection, 


Srom the Time of the Sun's Paffage by the Nede) 


The Afyrian Empire ended, and Babylonian etablithed, 
Peace enfued betwixt the Medes and Lydians, 


Followed hy the Slaughter of the Sadbines, and Death of Valrins Publicola. 
Followed by a great Famine at Rome, and Beginning of the Pe/ponnefian War,® 


© The Beginning of this War is bere antedated 60 Years, 
+ This Kecliple was inthe ff Year of the Peloponnetian War, according to Vergufon's Aflronomy. 


ROYAL ASTRONOMER 


(> _Mr. Fergufon, in P. 168 of bis Aftronomy, not arguing from 
the Diftance and Motion of the Sun from the Node, at the Time of and for 
Conjun&tion and Oppofition, when Eclipfes of Sun and Moon happen (but 
affigns not the true 
Reafon for the Number of Eclipfes that can happen in aYear, But be makes 
usample Anends in his.accurate Draughts, and Account of other Subjelis, 


Of the PLINIAN PERIOD of ECLIPSES, and their RETURNS, 
THE Period of Eclipfes of 223 Synedical Months (difcovered by the| 
Chaldeans, and called by them Saros, and alfo called the Flinian Pericd, 
as ufed by Pliny) coniifts of 18 Years, 11 Days, 7 Hours, 43 Minutes, 
and z0 Seconds, when 4 Leap-Years arecontained ; but when § Leap- 
Yearsintervene, it confifts of 1 Day lefs, or of 18 Years, 10 Days, » 
Hours, 43 Jin, and zo Seconds; very neceffary to be noted in its U'e, 
The Addition of the odd Hours in this Period may fhift a folar Ec- 
lipfe into Night, and a /wxar one into Day ; fo as both to become in- 
vifible, after a Period or two, ‘The Sun 4 , atthe Conclufionof any 
Number of Periods, will thew whether an Eclipfe of the Sun or Afec, 
returns, within the Limits of 18 or 12 Degrees refpetively 5 which 
does not agiee with Mr, Fergufon’s Account of no Eclipfe of the Sun 
repeated, afier 500 Years; nor yet with his 12 Téoufand Yeats Revo- 
lution, on their Return fiom travelling in the Expanfe, during that 
Interval, For 4470139 of a Deg, is what Sun 4 & goes back in one 
Period; by which dividing 18°, the Quotient == 38,287 the Number 
of Periods, when the Moon’s Shadew quits the Earth; which yd by 
18 Yrs ,q22 in one Period == 705 Yrs 432, Ge, Yrs, (and not se) 
when the Moon’: Shadew quits the Earth, and travels in the Expanfe, 
Now, 360° —- 180 = 203 therefore 705532 KX 20== 14106 Vears, 
the Period of Returnsyef folar Eclipfes 3 and not 12 Thoufand, accord- 
ing to My. Fergufon. — Again, 120 — 947013° = 25,5248 Periods, 
when the Earth’s Shadow quits the Moon, which xd by 18 Yrs 9422 
== 470 Yrs ,217, when the Eaith’s Shad:w wholly travels in the Ex- 
panfe. — But, 3600 — 120== 30, which Xd into 470,217 m=14 106 
Yrs, asbefore, the Period of duzar Eclipfs, travelling in the Expante. 
The falling back of the Sun and Moon from the in every Period, 
is the Caufe of thefe Eclipfes about the afcending Node happening more 
foutherly, at each Return ; and of thofe about the defcending (3 hap- 
pening more northerly till they qear off the Earth and Moon’s Sur- 
faces, and travelin the Expanfe. 
Of Antient ECLIPSES, 

THE prefent Afronomical Tables ave round to difagree with the Times 
of antient Ectipfes, on Account of the Moon’s celeration of mean 
Motion, requiriitg a confiderable Addition to her antient mean Places, 
as we haveillufrated. Therefore, the Eclipfe of the Sun predi¢ied by 
Thales, inthe 4th Year of the 48 O/ympiad, putting an End to the Bat- 
tle betwixt the Avedes and Lydians, might very well correfpond with the 
TVime of that Eclipfe by Corsputation ; without going fo far back with 
Mr. Fergufon, asa Plinian or Chaldean Period, tomake the Time, Ap- 
pearance, and Event, agree, On which Principle of Acceleration, and 
noother, the Times ofantient Feclipfis, in general, are to be examined, 
and reconciled with Obfervation, 

PLURALITY of ECLIPSES, 

MORE EFcli; fes happen of the Sun than of the Moon 3 becaufe the 
Sun's eclipfed Limits are greater than that of the Moon's, as 180 to 
12° Sun fiom Q. 

But more vifible Eclipfes of the Moon than of the Sun happen; be- 
caufe Eclipfes of the Moon are alike feen from all Parts of the Earth 
placed next the Moon. But Eclipfes of the Sun are only vifible to that 
fmall Part of the Earth (placed next the Sun) whereon the Moon's 
Shadow falls, And at the fartheft Diftances of the Moon from the 
Farth, her Shadez terminates before it reaches the Earth, at Nav 
Moon ;_ and the Sun’s greatef# Ectipte is then called annular, with a 
bright Ring appearing round the Moon's Edge, 


To be examined, From RICCIOLUS, 


Rome bepan to be built. 


433 


and NAVIGATOR. 401 


Nicias and his Ship deftroyed at Syracu/e, 


‘atal Eclipfe of the Moon, 


413 Auge 27 


404 Aug. 14 | Eclipfe of the Sun. Perfans beat Conon in a Sea~Engagement. ‘t. 
168 June 21 | Total Eclipfeof the Moon, Next Day, Perfius, King of Macedonia, conquered by Paulus Emilius, 
Sin Chr. 59 Apres 3° | Eclipfe of the Sun, A Prodigy for the Death of “dgrippinus by Nero, oe 
237 “pr. 12 | Total Eclipfe of the Sun, Reign of the Gordiani fhort. Perfecution of Chriftians, 
406 Fuly 27 | Eclipfe of theSun. Stars are feen, and Emperor Con/fantius died. t 


840 May 4 | Great Eclipfe of the Sun. Leawis the Pious died 6 Months after. 

1009 —-—— | Eclipfe of the Sun. Ferufalem taken by the Saracens, 

1133 “eg. 2 | Great Eclipfe of the Sun, Stars are feen. A Schifm in the Church by two Popes at once, . 

1493 ——— Eclipfe of the Sun. Chriffopher Columbus drove on the Ifland of Famarca, where he was refufed Provifions ; but he af- 
frighted the Inhabitants by Prediction of this Eclipfe ; threatening them with a Plague, of which chet was to be the 


Token ; and fo got fupplied. 

REDUCTION 

re 
EQUATIONS for the REDUCTION of four TABLES, 


Eq. Sun’sjEq. Sun’s{Eq. Sun’s 
M. Pl. | M. An. | Apogee. 


+o! 28% —3' 50” +4’ 18% 
+o 2 [ -6 16 F +6 18 
+o 35 {—5 43 | +6 18 
+o 10 | —5 t0 J +5 20 
—o 8[—1 6] +o 58 
spo 25 | —o 33 J to 53 


Solar TABLES reduced to other Solar TABLES. 


Halley's > Aftron. edreana, or Greenwich Yabs, by 
Tabs, are Mayer's, for Paris Obfervatory, by 
reduced to ( Mayer's, for Greenwich Oblervatory, by 
Seep. 120. Afronomia Accurata, by 
Afir. Aecu- Liao Tabs for Paris Obfervatory, by 


Conflant. 


rata Tabs, $ Mayer's for Greenzvich Obfervatory, by 
are red, to See P. 377, for farther Redu€tion. 
W. B. Cut off 2 Figs to the Right of Secs for roof ~The fame Signs and Equations are 
Years Motion for Seconds for x Year’s Motion, and conftantly ufed for any Date or Year, 
multiply that Number by the Years from 1700, 
ra EQUATIONS tor the REDUCTION of lunar TABLES, 


Contrary Signs are ufed tor Years back, 
1700. 


Lunar TABLES reduced to other Lunar TABLES. 


Halley's) aifiron. Arcana, ot Greenwich Tabs, by 
Tabs. are Mayer's, for Paris Obfervatory, by 
reduced to € Mayer's, for Greenwich Obfervatory, by 
Seep.12t. Afironomia Accurata, by 
Afir, Accu- ) Mayer's Tabs for Paris Obfervatory, by 
rata Tabs, & Mayer's for Greenwich Obfervatery, by 
are red, fo See P. 377, for farther Reduction, 

N. &, Cat off 2 Figs to the Right of Secs tor roof The fame Signs and Equations are con- 
Years Motion for Seconds for r Year’s Motion, andjftantly ufed for any Dateor Year, 
multiply that Number by the Years from 1700. 


¢G OUR mean New Moon is fooner than Halley’s New Moon by 1 588, for Time trom 1700, to be allowed, 
*s An, Sun, correfpondent to 1700, beginning, by — 5/15” with Eq. Mot. 


cooo ow 


Contrary Signs are ufed for Years back from 
1700. 


Halley's M. News Moon’s M, An. Sun reduces to our M. New P 

~—— Sun fr. Moon’s Apopee, at his M. New Moon, reduces to ours, at our M. Nez Moon, by . : © +3 6) without 

—— Sun fr. Moon's 83, at his mean New Moon, reduces to ours, at our mean New Moon, by . . — 1 5 q- Mot, 

—-~— Sun fr. Moon’s Apogee, reduces toours, at the fame Time, by F . . . . . . “bt 3°10 from 

one Sun fr. Mcon’s Node, reduces to ours, at the fame Time, by F 2 . * . . . —~1 0 1700. 
id alfo Mot, from 1700, 


on— Other Places reduce to ours, as by Equations above ; v2, Sun’s mean Anom. an 

WHENCE, ft is to be generally nored, if any particular Tables reduce to feveral other aftronomical Tables, in the mean Places, by certain given Equa- 
tions, with their refpetfive Signs, that any one of thofe Tables will reduce toany other of the Tables mentioned, by changing the Signs of the Equations 
of the Tables tobe reduced, and conneSting thofe Figuations svith the Signs and Equations of the Tables you wculd reduce to, in one Sum, for the Signs 
and Equations by which the Reduction, to the required Tables, 7s 10 be made. 

‘This you may prowe, by making difterent ‘Tables and their Equations (egual to the fame Tables) equal to one another, and then tranfpofing the 
Tables and Equations reducing them, on one Side of that Equation, and ‘Tables required to be reduced to, on the other Side. 

Sce Palladium 1759, P.72, L.8. Halley, for — 7! 10" ky. y's mean An and + 6/ o” Eg, }y"smean Ap. r.—— 1! 10” and oo”, 

EXAMPLES of th REDUCTION of TABLES, 


To reduce to Mayer's mean Places of the Sun for Paris Obferwatory. To reduce to Aftronomia Arcana of Greenwich, 
Sun's PI, Sun's Ap, Sun’s m, An,[Sun's Aps 


EX, 3. 9. Ace. 1749) N.S. 9% 9°40! 56] 328°23! 25” EX. 3. Halley’s Tab. 1781, O.S. 6912019! 5513590 of 3 

. Equation of Plae . . 1. —™S§ o 58 Subtact 31 Days Mot. Jo 10 50 30 2 

. Equation of Motion 39 Years . . . -h 6 + 0 58 3781, N.S. (6 bag 25 Parra 
Mayer's mean Pl, Sun, req4, 1739, N.S. 9 9 40 54 13 8 25 23 a OT LO8 Fe 
for Paris Obfervatory, a [ae — 
To reduce to Mayer's mean Places of the Moon ? According to Halky, Sun*s mean Plice [9 10 29 26 

D's PI, Ap. 8. Kquat, Place “Fo 23 + 418 

EX. 2. A, Ace. eT i 5515936! 14”( 28249177 37/[48 239 9/53” Equat. Mot. for 81 Yrs. | o of +s st 

Fquat. of Place — 529 4 0 52 4 2 ding to 4 ia Accibata 29 54139 10 40 

Byuat, of Mot.:39 Veara-} 0-45 | oe 28 vrais Ni or Sun's mean Pl I sas, ae 

223 18 2914 13° 5 35 


Mayer's m. Pl. Dy 3739 16 15 31 32 
for Paris Obferv. reqd, N.S, . qe oe 
Eq.MoQ@-bi5“loriooY ram, ts"fovrYr. «. Eq.Mo.Ap.-balgoVac”, HW EX. 4. Halley, 1781, O.S, | 4 9936! 20] 49 15°65! 2015 308 2/20 


49 for 100 Yrs,om a4,e fora Yr. Sub, and add yz Days Mott 4 24 56 251 4 23 42 Si-O 34 «57 
+k 5,85 or 6% for 49 Yer. 39 Halley, 1781, N.S. fia 14 39 g5fta 22 32 27/0 40 47 «17 
ho 22 +s s +3 0 


. “58%, 5 tor 4q Yrs. Equat, Place 
Alfo Rg, Mo. ) 14 56 for roo Yrars: 1,15 for 1 ven _ Fq. Mot, for 81 Years 


+ 2 40) tho og + 2 40 


e 32 AR. Arcanay 3781, NoS. hte 1g 42 qjitl tu 37 ja)" 40 q2 7 
So for the Refi, HA 44.85 or gg” for 4g Yrs forwd for Greenwich Obterv. . 


flom 3700, as above. 


Es ot THUS, 
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co THUS, the mean Places for any Time, according to one Sort of corre? Tables, are reduced with Lafe to the mean Places fer that Time, acy 
cording to any other Element: of trea Places and Metiont, And bereby the perpetual Variation in compoling Tables, according to different mean rad:ca} 
Place: and Motions, is avoided, Hence aifo one Setof corres Tables of the mean Places and Motions may be rindered univerfally fit for Computation, 
by varying tbe Equatisns of Places and Motion, and improving, cont atting, and corrcéting, the lolar and lunar Fguations; (with a proper cliloqwance 
nade for the Acceleration of the Moon's mean Muiond wi PERPLITUAL AND CORRECT TABLES OF ‘THE SUN AND MOON a 
properly contrived an'l eflabli/bed, — . ; 

‘And asa Mcans of arriving at fo defirable an Acguifition, it is hereby propofed, that the CorreStion of Equation of mean Place, Motion, aud 
Aeceleration of mean Motion, and alfo of the Equations of the mean fo the true Places, fhali be publithed from Time to Time, as they are difcovered, 
and foand continually to approach nearer and nearer to Odfervation, in all Cafes and Circumftances, by the indefatigable aud judicious 
AMfroxomer, Who ought to publifh (and net feerct) the Obfervations paid tor with the public Money, for the Ufe qanted, 
_ GEOMETRICAL PROJKCTION of a cuar tho LLPSE. 

LE CT 

TOTAL ECLIPSE of the MOUN, tor Grewwih OBSERVALORY, 
© 30 20 30 40 50 60 
feds ty bets td 


Scate of Mins of Deg. 


On May 18, 1761, at Nighe. 
ms 

Beginning 8 3% 40 ANS Lo ahs 

Tnmerfion 9 38 ys ; : . a / -_ 3 "s Way fr, the Sun 
Middle 10 25 9 Apparent Time, \ . — TH to the Left. 

Emerfion 14 21 36 

End 12 18 38 ~ oP 

Eaf. Wf 

Digits 17,26’, to Northward. 


(CH The EB. and W. Parts of tbe Section 
of the Earth's Shadow refpect th: E. and 
W. Points of the Horizon ; but tae N. and 
S. Parts of that Scélion re[peét the N. and 
S. Hemifpheres, divided by the Echptic, 
(the Top Part of the Cut beng N.and the 
Bottom 8.) — Mr. Fergufon, in P, 2215 
bis Afiron. fays, the ))’s Weitern Limb, 
tn this Ecltpfe, after ber Immertion, be- 
gins firft to be enlightened : Whereas the 


D's A_O 

: ee ? Parall : REQUISITES of PROJECTION, 

‘Moon's horizontal Saratlax « , 3. . §6/ 44/\Semidiameter of the Moon... . » . 15/20/|Moon’s hourly Metion «6 6 6 6 4C%agit 
Sun s horizontal Parallax... , 10 |Sam Sem, Diam, Moon and &}’s Shad. 56 22 |Sun's hourly Motion, fubtrat . . . 9 5 
Sum of bath Seen § s+ « 66 54 'Moon’s Lat. N. fubt. . . 6 © « 30 20 jRem. Moon’s hourly Adot, from Sun . , 28 17 
‘From which tale Sun . vem, Diam, 15 52 |Rem, Parts deficient «© « 6 « © « 46 2 Dif. )’sSemid. and Semid. )*s Shadow 25 42 
Rem. Sem, Diam. Earth's Shadow 4 “2 Moon’s true Latitude. . 2 « 6 10 22 

M a Scale of Mi METHOD of PROJECTION. 

FRO a scale of nutes of a Degree, take off with your Compaffes the Sum of the Semidiameter of the Mcon and Earth's Shadow, 
56’ 22”, with which Extent, on the Center B, defcribe the outer Circle AERKCOA. Then with the Semidiameter of the Earth's Shadow, 
av 2"; defcrihe the inner Circle MN, for the Extent of the Earth's Shadow 3 and next with Dif. Moon’s Semidiam, and Semid, Moon's Sha- 
dow, 25! 42”, defcribe the innermoft Circle PQ, on the fame Center B, Draw the Ecliptic, EC, through B 3 ane perpendicular thereto, draw 
AX, the Ecliptic’s seis, : 

Set off the Angle of the Moon's vifible Way with the Ecliptic, 5° 43’, from X toR, tothe Left, (beccufe the Moon's Latitude is defcending, 
but the Right of X when the Moon’s Latitude is N. afcending ton) and draw RBO for the Axis of the Moon's Orbit. Whenthe )’s Lat, ir}, 


IS, atce t the ris of her Orbit fies to the Right of the Ecliptic’s Axis. 


N. afc. 

When her Latitude is Sie i the Axis of her Orbit lies to the Left of the Ecliptic’s Axis. 

Set off the Moon’s true Latitude 30’ 22” from B toc, onthe -4xis of the Moon's Ori, being N. of the Ecliptic, (but the contrary Way, 
from B towards O, when the Moon’s Latitude is S, of the Ectiptic.) Then through ¢, perpendicular to the Orbit’s .¢xis RO, draw, d, 
b, a, for the Moon's Orbit, or Way to the Left through the Earth’s Shadow, 

When the Moon's Lat, is Woe. é the is above the Ecliptic, But Moon's Lat. being eae i the is bea the Ecliptic. 

‘With the Moon's true Aour/y Motion from the Sun 28/ 19” fet off the Hours on the Moon's Oibit, to the Left, in fuch Manner that the 
Time of Mull Moon by our Tables, may be placed in the Middle between e¢ andi, in the Moon’s Orbit; thie is, Middle of the Interfeétions 
of the Moone Orbit by the Axis of the Echptic and Axis of her Orbir. Or fo as the Time of the greate/# OLfeuration, or Middle of the Eclipfe, 
may be placedin ¢. 

Laflly, with the Moon's Semidiameter 15/ 20” defcribe the Circles Z, W, 5, V, ‘T, onthe Centers, a,b, c,d, ty refpecinely, Let the Circles 
Zand ‘Y jut touch the Earth's Shadow MN, without it; the Circles W, V, touch the Edyes of the Earth's Shadow, within it; and the 
V Circle $ be inthe Middle of the Moon's Way through the Shadow, 

Fe wa her eae Limb enters the Shadow, at the Beginning of Eclipfe, 
fi Atthe Time of Inmerfon, when the is firtt totally eclipfed. 
aan § aya At the Time of pee Obfcuration, or Middle of Eclipfe. 
ee Vv At the Timeof Emerfion, when the begins to be enlightened on her Zafern Limb, and firll recovers from total 
T When the quita the Farth's Shadow, at the End of Eclipfe. , [Darknels. 
Thefe feveral Times are marked on the Nwon’s Orbit. 

# 4% Some farther reprefent the Appearance of a lunar Eclipfe, by drawing a 4orixontal Line through the Center of the Karth'a Shadow fy 
fo that the Point of the EclipticC thall anfwer to the Altitude of the nonagefimal Degree at the Middle of the Eclipfe, conefponding allo to the 
TAltinude of the Equinodial of the Place, and culminating Point of the Mcdiptic. And mark the Moon's Latitude in feveral Pofitions, at lye 
ning, Middle, and End of the Eclipfe 3 by which the Moon's vilible ay ia Ina Curve-Line, tothe Lett, Chiough the Barth's Shadow. 

WN. 8, Uf the Parts deficient he more than the Moon's Diameter, the Eclipfe (a3 above) will be total with Continuance ; il egal it will be 
Jrotal without Contimaance 5 but if 4fs, it will only be a partial Eclipfe of the Moon, 
| “50 A flar Eelipfey as feen from the Earth, may be delineated, in Plano, inthe fame Manner with the above Projeétion of the anav One 5 eve! 

thatinflead of the Sanidiameter of the Earth's Shadow you muf) ufe the Sun's Semidiameter 5 and the Moos wifible Latitude, tujtead of de true, 3 
‘ome diaw a horizontal Line to correfpond with the Altitude of nonagefimal Degree at the Fine of Middle of the Kelspfe, corretpondi x #ffe te 
che Kquino@ial’s Height, and Ecliptle’s meridian Altitude, and fet off the Moon's vifible Latitude in feveral Pofitiony, at Beginnings is hile 
ind Endof the Kcliple, thewing the Moon's vifible Way in a curved Line, 


Ds Eaftern Lint, 
in Refpes? of the He- 
rion, firft dips inte 
and firflrecor rs fr. oe 
the Farth's Shadin, 
as alove, 


ING 3 
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ANGLE of the HOUR CIRCLE (paffing through the SUN or MOON) 
with the ECLIPTIC. For finding the Paral/laétic Angle of the Suno: 
Moon, in ECLIPSES ; and alfo in all Latitudes of the Moon, 


PRINCIPLES of PROJECTION o 
a Solar ECLIPSE, Geometrically, 


A Plane being conceived to touch the Afoon’s 
Orbit in a Point where a Line (at right Angles to 
the faid Péane) interfecting the faid Orbit, con- 
nects the Centers of the Earthand Sun j andan 


Conj. or Midd. 
Ec. ©. 


| Ar.Vit.Lat. ). 


Argument. Right Afcenfion of the SUN or MOON, 


Dit, tr. 


‘ ° To ro) Ze 60 
Sig. 19, Deg. 7 Sig. es Deg! g Sig. 240 vif-Conj.l] infinite Number of ftraight Lines being fuppofed 
STO en ee (so SH to Mid, |j to pafa from the Sun’s Center, through the faid 
phe ZHowCire,| pif. |Z HourCirc tl Sears, Dif. Eel. ©. jf Piare of the Earth's Periphery, to the Axis 
ee Lee Gees te EG Oe id thereof, and likewile to the Axis of the Ecliptie, 
66 31 20 6 10 3 30 40 and the Path of any Vertex, the {aid Rraight 
66 2 oe Oo 14 2 73 a - bed Lines will, orthograpbically, project the Earth's 
66 32 25 4° +; so 35 22 [13 17 79 13.37 Be Dif, its Axis, the Axis of the Feliptic, and Path 
66 1 o 28 13 37 I of the Vertex, onthe aforefaid Plane. 
33 334, 7 $9114 “0 | 79 34 ST fay the F ; : 
66 35 8 : oe 70 42 59 sao. | 79 56 35 Re See Flanflead s DeGtrine of the Sphere, P. 27. 
3 1 Oo $7 8 80 18 29 
37 tt 2 30 Sree 14 40 3S ST 2? If the Sun be in the Equinoctial, the Paths 
39 ot 2 56 ths 6 59 5 0 81 aS 2” f22 of the Vertices (defcribed by the Rotation of the 
37 3 24 it me ed 15 20] 9)” 44 Ina 20 Earth’s Surface) will be projected in fratghe Lincs 
3 353 he 42 39 T$ go} eg 2 4 22 29 upon the faid Plane; but if the Sum has Decli- 
4417 oa 2 33 15 59} 3. a7 22 22 37 5 eT Mon will be projected in Eliipfes, 
4 44 —~——— 176 37 22 44 = ¥ # J 
58 53 7230 15 Jig 32 32 54 3.0 
4 3 3 ie 72 46 50 Pe 2 82 55 45 Ba 33 325 The Tranfverfe-Diameter of the Ellipfis, re- 
94°76 oe 73° 3 44 17 14 83.18 43 23 3 5° Ji prefenting any Path, is equal to double the right 
67 15 444 6 45 | 73 20 58 17 23 | 83 41 46 23 10 4 %5 Hine of the Diftance of the faid Vertex from the 
22:33 ; 73 38 23 2 | 84 4 56 4.41 || Pole; that is equal to twice the Cofine of the 
29 8f 7356 8 ne 45 84 28 11 [73 Et) 5 7 |{ Place’s Latitude. But the Conjugate is equal to 
67 36 29 | / 74 14 10 21 84 gr 32 |73 22 5 32 |} the Difference of the right Sines of the Sum and 
6 iz 18 18 7 {73 25 Difference of the Diftances of the Path and S, 
7441518 74. 32 28 13 85 14 57 oa ae 5 57 fF oO ances of the Path and Sun 
67 52 26] 6 7451 2 a6 85 38 2 > 30 6 24 |[from the Pole, Thatis equal to the Sine Compl. 
1 75 9 50 ie 86 “2 1 |*3 34 6 49 = a SU ripe ee Sa in 
9 3123 37 of the Place lefs the Right Sine of the Difference 
a re 4 rf 75 a = 7 Sp 25 38 23 41 ; 74 tt of the Complement of the Sun's Declination, 
62 aS 2 9 73 of x 32 | go a: 9 |23 24 é - and Co-latitude of the Place, 
: ee The Tranfverfe Diameter lies at right Angles 


to the Earth’s dxis, and the Conjugate coincides 
with it, 


Of the MOON’s PARALLAXES, 


3. Jf the Diftance of the Moon from the Point 
afcending or defcending of the Ecliptic, be lefs 
than her Altitude, fhe has then no Parallax in 
Latitude, which never happens but in fuch Lati- 
tudes where the Acon’s Orb or Ecliptic are yertia 
cal Circles, 


10 300 L¥ 9 


Conflvlion. As Radius + S. Ecliptic Obliquity :; Cof. R.A. from 
nextLquin. Point, :: Col. ¢ Hour Circle with the Ecliptic. 

Example. To find rhe ingle of Hour Circle with the Exlipsic 10 650 RL A, 
fen the next eguineial Peint ? 


Sig, 75°Deg| 4 Sig. 32° Deg, |= 3 Sig, 9° Dee. 
B 330 Dee g & 1B 450 Des 


USE. 


Asvif. hour- 


2. If the Moon's Diftance from the Point af- 
cending or defcending be juft goo, then a vertical 
Circle interfects the Ecliptic at right Angles, and 
then is no Parallax of Longitude but only of La- 
titude, 


Fel. in AG, : 
Dif. in Winutes 
of Time. 


AsRadius , . 


Logarithms, 
10.0000000 ] 


ToS 23% 28/ 30” 9.60026 36 
So Cof. 659 2), 9.625483 j 


ieeieraicants 3- FF the Vertical paffing through the Afcon's 
Center fullon the Ecliptic, at oblique Angles, 
then there is Parallax in Longitude and Lati- 


tudes 


To Cof, 80° 18/29] y.22621 it) 
__, & Hour Circle required, 


_ ible Conjuntiion of Sun and Afoor, as feen trem the Farth’s Supetficies, always difter: 
from the ‘Time ot trie Conjunction, as feen trom the Enth’s Center, except when they are! 
conjoined in the nonagefimal Degree; when the tre and vifible or apparent Time is the 
fame, Hence, if the tue Conjunétion full: to the Fafitead ot the nonagefimal Depree, 
the Blo n's Place is advanced by her Paradiax of Longitude, when the vilible Conjunétion is 
before the true. Butt the true Conjunétion fils to the Wi feward of the nonagepmal Degree, 
the Moon's Place is retaided by the PuraHax in Longitude, and the vifible or apparent Con- 
junction of Sua and Afoon, then follows the Time of the auc Conjunction, very necellury to 
know in computing folar Lcliptes, 


4. To all Placeson the Earth having above 
280 46/ 20” North Lititude, the Moon's Parallax 
19 Youther/y, and is depredied below her true Place, 
sccotding ag the is Eatt or Welt of the goo, — 
‘Tite Paratlaacs are neceflary tobe knewn in the 
Compucation of folar Lelipfern 


Fff2 EXAMPLES 
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EXAMPLES of computing the PARALLACTIC ANGLE, according to) DIFFERENT METHODS, 
By D, COWPER. 


Sun's Longitade sales 7 oe aie $, apparent Time, obferved Emerfion of an Occultation of Aldebaran, at Crane-Court, London. 


Right Afcenfion 182 24 57 | P, the North Pole, ZeC, paratlacti ‘ 
Time from Noon in Degs. 3149 35 > Z, the Zenith. & ee Bedpric ; Geneane 
R. Afe. Med, Cali 331 59 57 | HH, the Horixen, P r Angle of avertical Z 
Moon’sLong,in Ecliptic IE 5 38 0 | JER, the Equater. oO with the Ecliptic EC, 
—-— Latitude S, 4 33 33 | EC, the Echptic. C 4ZpL, Paralhh@ic ¢ 
—— Declination N. 16 42 15 | LL, Parallel Latitude, T at the Afoon 3 being the 
— Right Afcenfion 64 34 32 | O DO, Moon's Oréir. : Angle of a vertical Z p 
Angle at the Pole 92 34.35 | D» Moon's Ordit- Place with with a Parallel of Lazi- 
Moon’s Zenith- Difance 78 33°59 4° 38! S, Latitude. ; H tude LL. 
Angle of Pofition, at j’s 6 PZ, Comp, Lat. 38° 28/0% VA 

Center, or ZP )Z 39 2% 29] py, Moon's Diftance from S 
Angle of Para/l, Lat, and Pole 73° 19/45". in 3 

Circ. Decl, ZPD)L,p 80 9g 10] Zp, Moon's Comp. Alt. (©) 

the lefs 78° 33/ 59s 
Or ZPDL Supplement . Zz DPE 92° 34! 95”. 

the greater 99 5° 5° | 9 defcending Node H. 
Paralla&ic Z, or ZP DL i 60 2 

—ZP DZ, required, 0: 29° 24 

By the Univerfal METHOD, By the goth DEGREE. 
Meridian Angle , s > . ° . 69°24! 26”11 Medium Cali in Ecliptic : . “ fer 29°53! 59” 
JAltitude Med, Celi A . ° 26 56 34 |} Altitude goth Degree ‘ ° * ‘ 33 26 10 

Moon's Azimuth from N. or 2 PZp st * 77 28 25 Longitude goth Degree ‘ a . © 4 35 14 
Parallactic 2. ZeC . ° . 60 38 14 [} Moon fiom goth Degree ‘ 5 . 2 1 2 46 

To find the parallattic Angle at the Moon, or 2 ZY)L, from the pa-|} Moon Zenith Diftance . . z 3 . 78 33 43 

Parallafie Z, ZeC . F . . 6o 32 2 


ralla&ic Angle atthe Ectiptie ZeC ? 

As Cof. 2) Lar. 4° 38/43” : Rad. :: Cof. porallaftic Z at ) 
60° 38¢ 14” above : Cof. 60° 32! 52”, parallattic Angle at the Moon, 
required, 


According to D. COWPER’s thort METHOD. According to UNIVERSAL ME- 
1737, Feb.184 2b 25m 9% Ap. Time, Beginning. Sun Eclip. obferved THOD. According to goth DEGREE, 
‘ at Fleesfreet. For fame Time. For fame Time. 

Sun’s Longitude 3€ 11° 6/55) }’s Right Afcenfion 442023’ 56”|| Meridian Angle 67953! 20 Med, Carliin Ecl. 0520026 4” 
—— R. Afcenfion 3 42 34 48 [Z atthe Pole 36 28 7 Altitude 7. Cali 46 31 10 |/Altitude goth Deg, 50 24 20 
Time fr, Noon in} 6.452 Moon's Zenith Dift. 66 7 41 |]Moon's Azim, fr.S. 40 13 48 WLongitudegoth Deg. 1 10 6 25 

Degrees 3° 17 15 1, Pofition at > 23 52 54 Moon fr, goth Deg. 3 28 55 412 
R.Afc, Med. Celi 18 62 Angle of Paral. Lat, 6 Moon’s Zenith Dit, 66 °7 ¢6 

— 360° 5% 3] and Circ. Dee). 74% 5 Wparaltettic Angle 43 48 20 |{Parallaic Angle 43 48 12 
Moon’sEclipticLong. }{1x 10 44 |Diff. parallaétic Angle 43 42 11 
—— Latitude N. © 37 40 
—— Declination S. 6 43 11 


EXPLANATION of the foregoing DIFFERENT PARALLACTIC ANGLES, 


P, the N, Pole of the | ZE = Altitude goth Deg 
tp When the Moon is in or] World. ERE & Dit. of Zenith fr, Pole 
near the Ecliptic, or near 95 or Uf, }E, Pole of the Ecliptic, of Ecliptic. 
with Latitude, the para//afle An-|Z, the Zenith. . Z.CuZ alfo the Merid, 
gle at the Ecliptic Zem will be fuf-|CN,PartoftheEctiptic. 4 Zem, or Ce), the par 
ficient to anfwer the Purpofe. Cp, Lat. ) South. ralladic £ at the Feliptie. 

But if the be near cy or ee the[N, the Place of goth ZC je, the Compl. cf 
parallagtic Angle at the Moon muft] Deg. Ecliptic. Pp paralla&ic Z at the Moon, 
be‘afed ; the Difference between L pL, a Parallel of Lat, that a Vertical ry) makes 
both which Angles being then con-|Pm, the Meridian. with a Circle of Latitude 
iderable, Z.PmN, the Meridian Ey, 

Angle. 

For, As Gof. Lat, p : Rad. :: Cof. parallattie Angle at Ecliptic, Cel) + Cof. parallattic Angle at the Moon, of ZL, viz. toc De, re- 
quired, according to the above Proportions by D. Cowper.—The true parallafie Angle, at all Times, being the Angle of a Vertical and Parallel 
lof Latitude, or the Complement of the Angle that a Vertical makes with a Circle of Declination, viz. Complement of ZE )Z being Ze DL; 
agreeing with Mr, Duntborne’s Remark in his Afronowy, P. 63. . : 

From whence follows this QUERE. If Ej, a Circle of Uatitude, cut the Ecliptic CN, and Parallel of Latitude LL, both at right Angles 
why fhould not the alternate Angles ZeN, Z PL, refpeéting the fame Parallels, cut by the vertical Circle Z jy be the fame, or the paralladic, 
Angle at Ecliptic and at the Moon, be the fame ? anaes ; ; 

COP Ut is obferved by one of our Correfpondents, (a very judicious Mathematician and Altronomer) thar be never met qith any Author who taught 
tba true Method of reprefenting the Appearances of Eclipfes, &c. nor ever faw them truly deferibed in any Almanac or Ephemeris, for the Lritifh 
Dominions, except in the late Weaver's Ephemeris. ; = ; 

"This Correfpondene computed the paralladlic Angle, and the Moon's vifible Latitude, in feverat Pofitions, at the Bevinning, Middle, and End! 
of fome Eclipfes, for the Mand of ieee that he might tiuly delineate the Manner of their Appearance there which (by Reafon of the Ectiptc 
tranfiting the Zenith once in every 24 Hours) is quite different to what happens here in England, both with Refpedt to the Postion of the 


Moon's Face, and the vifible Curve the defcribes, 


Ths 


and NAVIGATOR. 405 
ee Te, 


The folar Eelipf, happening the 18th of February, 1737, has been computed by the operafe Methed delivered in Leadbetter’s Uranofeopia, 
from P. 1470 1533 via, for finding the Meridian Angle, culminating Point, goth Degree, + in the Moon's Orbit. And likewife that 


Eclipfe was computed, for the fame Place, with thefe Reguifites in the Ecliptic ; bat the laft Computation came much nearett to the Obfervation. 
And you may obferve in the Examples of the Ufe of Dr. Ha/ley’s Tables, (d and dz) that the goth Degree, and parallaffic Angle at the Moon, 
are both taken in the Eciptit ; though the Moon had almoft 5° of Latitude. 

It is likewife evident, that asthe Ecliptic isa fixed Circle, (not changing its Inclination, and Place of InrerfeGion with the Equino@tial, like the 
Moon's Orbit) in which the Sun conflantly appears, and is that Circle to which all the Longitudes and Latitudes of the Planets arc computed, and 
referred (being the Standard for determining the Moon’s wifib/e Longitude and Latitude) therefore the other Method of computing the parallafic 
Angie made by the Interfe€tion of a Vertical and the Afoon’s Orbit, is rejected; as being both tedious and inaccurate. 


PRECEPTS of lunar COMPUTATION, 


TO find the Moon's true Place, from the mean Time given, when ore 

of ber Limbs paffes the Meridian, ker objerued Right Afcenfion at that 

dime, (having no Parallax) and Diflance of ber lewer (or upper) Lind 
from the Vertex. 

Inthe Year 1725, December 5, the Weffern Limb of the Moon was 
obferved by Dr. Halley to pafs the Meridian of the Royal Obfervatory 
at Greenwich, at gh 8m 5%, mean Time, its obferved Right Afcenfion 
being 42° 26/15”, and Diftance of the Jower Limb from the Vertex 
349.9 15" 3 Reguired from thence the Moon's true Place in the Ecliptic, 
and alfo ber Latitude ? 


> When the Moon's Pant Limb § touches the Meridian, 


yerant her Semidiameterin right Afcenfion or Long. ork her 


right Afcenfion or Longitude of the Limb obferved, for the right Af- 

cenfion or Longitude of her Center. 

REMARK on Dr. Halley’s TABLES, See theEND of his Preface- 
Writer's PREFACE, 

“ Ie appears from Dr. Halley's Papers, that both in computing th 
right Afcenfion of the Moon's Limb, and finding the Longitude of ber 
“ Center from Obfervation, be confiantly ufed the apparent, inflead of the 
"© true, Semidiameter of the Moir; and confequently from the Beginning 
‘© of the Table Luna Meridiane, &c. to the latter End of the Year 
« 1925, from the New to tke Full Moons, while the Weftern Limb was 
“© obferved, the computed right Afcenficns of that Limb are fet doavn too 
« backward ; and du-ing the Remainder of the Month, cuhile the Eaftern 
«© Limb was obferved, the computed right Afcenfions of that Limb are 
«« fet down too forward. 

“¢ And from the Year 1725, *be Longitudes of the Moon’s Center de- 
© duced from the Obfervations of the Wektern Limb are fet down too for 
«© ward, and thofe from tke Obfcruations of the Eattern Limb too back- 
«© ward, 

“ This Error is net confiderable, and feldom exceeds 15"; therefore in 
«© common Cafes it may be negleéied, — But if any one undertakes to correé? 
“© the Moon's mean Motion, or to new model the Equations, st witl be ne- 
“ ceffary to corre& the Errors in the Abacus, or Table, by she Excefs 
© of the Moon's apparent Semidiameter in right Afcenfion, or Longitude, 
<¢ above ber horizontal Semidiameter of the like Denomination.”” 


EXAMPLE. 
By Halley's Tables of the Moon’s Ecliptic Longitude y 15942/ 34” 
(See P.¢, 1.) Her Latitude North 1 39 57 
By fame Tables. Moon's horizontal Parallax then 0 59 43 
Which Parallax, at any Time, is alfo had fr. an Epbem.. 
Half ++ vg of that Half is the Moon’s borizonta! Diameter 0 32 50 
The obferved Ditt, of the Moon’s Jower Limb fr. Vertex 34 915 
To which add Refraction + 36 
Ap. Dit, ),’s lower Limb fr. Vertex, clear of Refrafios 34 9 51 
Com. Log. 
. Now, AsRadiuws . . . « | 10.0000000 


| ToS, hor. Parallax 50743” 8.2397998 (002% Lo. Log. 
, So S. Dit, Vert. 349 9/51” 9°7494008 (2506 Ar.Com.L,S, 
. ToS. ) Par. in Alt. 337 32” 7-9892006 ~ 2527 L. L. 
This Parallax (ubtracted fr. ap. Dift. )*s lower Limb? 9 4 

from the Vertex, clear of Refraétion . i ° 
Remains true Dift. Moon's lower Limb fr. Vertex 33 36 19 
Subtr. fiom which the horizontalSem. ) — 16 25 
Rem. the crue Dift. Moon’s Center from Vertex 34 19 54 
The Compl. of Lat, of Obfervatory, added to which 38 31 30 
Sia, The true Dift, )’s Center from N, Pole 73 51 24 
Now, As Sine })*strue Ditt. a Com. Logs. 
Pole 719 51/24” co. i 0.0221481 

To Radius . Ere | 


To find, according to HALLEY’s METHOD, the Time when rhe 
Mosn’s Eattern Limb paffed the Meridian of Greenwich-Obfervatory, on 


December 28, 1745? 
vate EXAMPLE. 


Take a Piizian Pcriod back, which to December 18, 1727, is 18 
Years, to Days, (becaufe it contains 5 Leap-Years) on which Day, 
in the Tats. Luna Meridiana, the Moon’s Eaftern Limb was obferved 
to pafs the Meridian at 134 45™ 213, mean Time. 

But 18 Yrs. 10 Ds. want 7% 43m 203 of a complete Period; in 


SoS, hor, Diam, P, 32/50") 7.9800345 2637 LLL. which Time the Moon's mean Motion is . « 4° 14f 22% 

Ce stl And the Meridian paffes over an Are of the Equator 2 - 
To. S, )’s hor, Diam.inR.A. 34/93" 8.c021826 | 1.2395 L.L. equal to this Arc of mean Motion, in . . 16% g5s 
0° 34/ 33% Subtra@ which therefore from the Time of Oferva- 2 Mean Time, 


tion, and there remains ‘ . ; i 13> 28m 268 
The near Time of the Paflage of the Moon’s Eafern Limb over the 
Meridian of Greenwith Obfervatory, regurred, 
Bur, the foon’s computed Long, to this Time is SY 6° 43/ 38” 
Her Latitude N. 3 49 24 
In the laft Column of Halley's Abacus, Tab, Luna meridiana, the 
Error of Computation for December 18, 1727 is — 3! 1” 
Therefore, add which to the computed Longitude, and 
+ you have the corre& Longitude for the Time SL 6° 46’ 9% 
Hence, the right Afcenfion of the Moonis found 130 12 38 
Which increafed by her true Semidiameter in R. A. 17 (38 
Gives the R. A. of the Moon's EafernLimb 130 a9 56 - 
To San’s mean Long, at the given Time 288925! 2” 
Add an Arc anfwerable to the above M. saa: 640 
Time ryha8me6s , wee Eta Eat hak : 
Sum, isthe sight Afcenfion of the Meridian 130 3% 42 


To the obferved R. A. of the Moon's Weftern Limb 429264 164 
Add the Moon's horizontal Semi-Diameter in R.A. 0 17 16 
Sum, isthe tue R. A, of the Moon's Center 42 43 31 
Now, From the Moon's R. A. 42949! 31” 2 Queft, XXX, 

And her Diftance from the N. Pole 71 53 24 P. 228, 

Her Ecliptic Longitude will be y 35 42 22 by the 
ane Latitude North 3 38 37 § oxeranin, 

ongitude 2). 0/22” 2 the Error of Com- 
Latitude fier than by Tables ; 120 i putation. 

‘The horizontal Diameter of the Moon is to her Diameter in Longi- 
tude, as Gofine of the Moon's Latitude to Radius. 

And her horizontal Diameter is to her Diameter in right Afcenfion, 
as the Cofine of her Declination is ta Radius. 

_Uhe Seeonds of a Degree (in Tab, P. 391) anfwering to the Moon’s 
Diflance from the Vertex, andalfo to her Diftance from her Apoges, 
being added to the Moon's derizontal Diameter, will give her apparent 
Diameter, which, increafed in the re(petive foregoing Proportions, SG aha ad tee 
will give her apparent Diameters in Longitude and right .dfcenfion. Which right Afcenfion is paf the Moon's Limé by an Arc of 1 46 


a ae es 
0)? The Supplemental Equation-Tables, a¢ Beginning tf this Work, ufed withthe Eccentricity of the Moon's Orbit, or ad Equation of ber cipogery 
C 


digien Maan Comparifon 9 Computation, Ay otber Methods 3 in Order sor making Improvenent in the Ule and Mumber of diuar Equations, by 
This 


fag Fe ee me eee 


406 The ROYAL ASTRONOMER 


Different METHODS of obferving the LONGITUDE. ees 

A SS esheets SSenevnsssbepe- 

This rc the Meridian paffes over in about 63 X Time, which fud- |] ting the Operation ; as may be feen in De /a Catlle's Epbeneride, from 
‘tra%ed from the Time given, would-/ave the Time of the Moon’s}f 1755 to 1765. . : 
Tranfe corre&t, over the Meridian fought, but for the Moon, increa- 1. He fnds the true Time of Obfervation under a diftant Meridian foo 
fing her right Afcenfion after her Limb paffed the Meridian, and]] Paris, from Altitude of a Star, and Diflance of the Eye from the Earth’; 
thereby diminifhing her Diftance from the fame. ee (allowing for Refraction) the true Diflance of the Star from the 
To alléw for which add 4” to the Arc of Diftance and Pole being alfo given, on a certain Day, when ebe true Time of tts Paflage 

it becomes : ; é oo xf 40” by the Meridian of Paris is knowun, and to be nearly eflimated for adiftant 
Which Are the Meridian paffes overin . . 2 0 + + 5 73TH Sderidian, and the contrary. ‘ . 
Subtra& which from the Time given - ‘ 13h 28m 265 2. He reduces the vifible Altitude of the Moon and Star, obfereied under 
There remains the mean Time, corrcé?, of the Moon's a diflant Meridian, to:the true Altitudes, at the Moment of thetr angular 

Eaftern Bik pafliug Greenwich Meridian, accord- Dior 

ingto Tables. é ‘ 7 é ; 13°28 «19 3. He correéis the obferucd, or viffble angular Diflances of the Moon @: 
Obferved by Dr. Bradhy ao. he % . He 28 22 Star tothe true Dij se being an Borer ceufed Faget pashiies 

4. Hecorrefts the vifible Diftance obferved to the true angular Diflan: 
of the Moon and Star, allowing for the Effet of the Moon's Parallax. 
— On which be remarks on a@ part.cular Cafe of the Moan and Star being 
in the fame Pertical, 

$+ Then from the Refult of thefe Operaticns, be finds the true Diflance 
of the Moon and Star, as feen fiom the Earth's Center, for the Place 
of Obfervation, and tiue Time given; then proportioning for the true 
Time, to the fame trus Difhant of the Moon and Star under Paris Meri- 
dian, the Difference of the Time of Obferwation, and Time at Paris, (avbin 
the Moon and Star have the fume true Dijtance) reduced to Degrees, will 
de tke Difference of Longituce, required ; dng a more dire, but a 
more tedious ard difficult Method than Dr. Halley's ; notwithflanding the 
Helps from the Almanac nautique, in proportioning the fame Diflanc 
of the Moon and Star, or of the Boon and Sun, anda Table of Logarithms 
to the Diflances from the Zenith 5 anfavering to Refractions, Sce 


Of HALLEY's METHOD of determining the LONGITUDE by 
OBSERVATION, 


1. HE obferves the mean Time of Approach of the Moon’s Limb 
toa fixed Star. 

2. The mean Time, and angular Diftance of the Moon’s Limb fiem 
a fixed Star, nearly in the fame Parallel of Latitude. 

3- Themean Time, andangular Diftance of the Moon's Limb from 
the Sun’s next Limb in her firft and laft Quarter. 

All obferved under a diflant Meridian from Greenwich Obfervatory. 

And by afluming a mean Time at Greenqich Meridian, to which 
his affronomical Tables are adjusted, (by repeated Fria/s) till it corref- 
ponds with the refpective mean Time of the apparent Obfcrvations, 
made under a diflant Meridian, he determines the Difference of Lcn- 
gitude: Being the Degrees anfwerable to the Diffirence betwecn the 
affuened mean Time at Greenwich Obfervatory, and the mean ‘Tim¢ 
under the diftant Meridian, where and when the refpective P/-aencmenon, 
or Appearance, is obferved.s 

This he effeé?s (as may be feen at the Beginning of his Tables) by 
computing the Sun's Longitude and the Moon’s Longitude correéted, 
and Latitude to the affumed Time at Greenwich with the Moon's dcri- 
xontal Parallax to that Time. 
1. Then the mean Time, in Degrees, when the Obfervation was made. 
-] being added to the Sun’s mean Longitude, at Greenwich, will give 

the right Afcenfion of thediftant Meridian, nearly. 

*. And by the Moon’s Parallax, he gains the parallafic Angle: 
Whence from the Moon's true Diftance from the Vertex (her apparent 
Semidiameter being given) he determines her Parallax in s/titude, 
Longitude, and Latitude, (according to Rulesin P. 234) and thence her 
vifible Diftance and alfo of the Star, from the Vertex, (allowing for 
RefraGiien) and apparent Place of her Limb or Center, in Longitude ; 
fo as to correfpond with the wvifib/e or apparent Contaé?, .or ongular 
Diftance, of the Meon and Star 3 or Diftance of the Moon and Sun 
rit given. 


rr a CRS ey 


Of obferving the LONGITUDE at SEA, by the MOON's 
THEORY. 


M. DELACAILLE takes Notice, in the Introduétion to his 
EPHEMERIDES, from 1755 to 1765, thatthe Moon and Star's //- 
titudes, and their Diffance from each other, are with Doubt, or Diff- 
culty, taken near enough for Ufe. ‘That, as the Moon's Motion is 
but 13° =h in 24 Hours, affording an Arch of about 2? of a Degree, 
moved over by the Moon in 4 Minutes of Time toa Degree Difference 
of Longitude, an Error of 3/ of a Degree refalting from the Obier- 
vation, and Computation of the Moon's true Place, ander a diftant 
Meridian, will create an Error of about 1 Degree and a Half in the 
Difference of obferved Longitude. Who thinks we cannot be certain 
of the Longitude nearer than to 2 Degrees, on Account of the many’ 
contingent Obftacles in the Obfervation; however fkillful the Obfer- 
ver and however accurately and well contrived his Inftruments may be, 
with which he obferves, 

He alfo advances that in the feveral Circum/fances entering into the 
Obfervation and Computation of the Longttude at Sea, that the Sum 
of the unavoidable Errors thereby are not lefs than 5/ of a Degree. 
Whoenumerates feveral Caujrs of Error, in taking an Obfervation 
of the Altitudes and Diflance of the Moon and fome Star, by a Quae 
drant of Reflection, 1, ‘The defeflive Divifion of the Inflrument, 
2. Tbe Difficulty of afcertaining the Parailel:fin of the Gaffes in the Uft 
of the Infirument, 3, The Difficulty of afvertaining the Contact of ne- 
ceffary Images and Paralclifin, by the Diameters of Objects, in a’ Glafi 
magnifying not more thin 3 or 4. Times. 4. The Difficulty of adjufiing 
the Images of ObjeGs whrn eve would meafure their angular tre Dif, 5. Ti 
Motion of the Ship interrupting our Attention to the ObjeEls, 6. About 1! 
ofa Degree Error, from the bef! lunar Fables, though rellified by Obferva- 
tion, in computing the Moon's true Place. Who farther adds, that Pere 
fons, having been at Sea, may have fven, thatrwo Obfervers taking 
the Sun's Altitude at Noon, with a geod Quadrant of Reflection, 
well rectified, thattdifter 5, 6, 7, or $ Minutes of a Depree, in rough) 
Weather, ‘That in the fine? Weather and ealneff Sea, no two Pele 
fons will agvee in afeertaining the exaé¥ Latitude; but will differ al 
‘feait, 30r 4 Minutes of » Degree, which are the Limits affigned t¢ 
Obfervations made at Sea, when the greateft Care is takenand the bef 
Inftruments are ufed in obferving. 


Of DE LA CAILLE’s METHOD of determining the LONGITUDE, 
: ; 4y OBSERVATION, 


This celebrated great Aftronomer, proceeds according to the Rever fe 
ef Dr, Halley's Metkod; from the apparent or vilible to the tue 
Dithances of the Objects, obferved. 

He ufes, for his Aid, /'A/manac nawtigue, whercin are computed the 
Diftamces of the Moon's Limb from a given fixed Star at Paris, to 
every Hour of the Night for each aftronomical Day of the Year, under 
abat Meridian ; from whence the*true angular Diltances of the Moon 
from the fame Star, toany other intermediate Time at Paris, are had by 
a fingle Proportion. 

To which there is annexed the true ‘Time of the Moon's Paflage by 
the Meridian of Paris, and the Log. of her horizontal Parallax in 
Scconds of a Degree, at that Time. 

Alfo the true Diftanee of the Moon's J.inb from the Sun's next 
Limb axe Set down, for every Hour of the Day; with the Sun's Dif- 
tance frame@nch Pole, and Log, of the Moon's Parallax for each Day, 
at Noon, in the aid cimanac mautique, — With the Logarithms for pro- 
portioning the Diftances of the Moon and Star, or Moon and Sun, for 
‘Times between the Houses with othes auxifiasy Tables, fos facilitae 
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; * Of obferving the LONGITUDE at SEA, by the MOON’s THEORY. 


ON WHICH WE REMARK: 

THAT if a Mean of the Latitudes, Altitudes, Ge. taleen by feve- 
ral Obfervers, of the fame, at the fame Time, be determined, it will) 
come very near toT ruth, For though it is poffible one Obferver may 
miftake, it does not follow that he muft do {03 beeaufe it is known, 
that feveral unavoidable Errors, lying a different Way, compenfate 
rather than encreafe one another, And by a Repetition of Obferva- 
tion, by one, or more Obfervers, ufing the fame Methods, we may 
come near the Truth by takinga Mean of two or more Longitudes 
determined. And hence the Difference of Longitude, by the Moon 8 
Place, obferved under a diftant Meridian, at a given or determined 
‘Time, compared with the correfponding Time, when the Moon has 
the fame Place under a firft Meridian, from correét Tables, will be 
very near the Truth, and extremely interefting for correcting a Ship’s 
Longitude in long Voyages. : ; } 

Therefore the Difcovery of the Difference of Longitude, betrvixt Green- 
wich ard the Place of Obferwation, is Nothing more than the Difference 
of Time turned into Degrees, (allowing 13 of a Degree to x Minute 
of Time) betrvixt tle Times of the Moon having the fame computed Place 
at Greenwich, as that obferwed under a dillane Meridian; allowing for 
Parallax and Refra@tion, at the Place of Obfrvation, for reducing the 
Moon's apparent te her true Place, 

It is obferved that the Mecn's Altitude in the Night can be but im- 
perfectly taken, though the Sky be then very clear; becaufe the Hori- 
zon of the Sea is then feen but very confufed/y; unlefs the Moon be 
very near the Horizon, This arifes from the Moon's scflected Light 
upon the Surface of the Water, between the Eye and Horizon; the 
Sea and ill polifhed Glaffes making the Effe€tuncqual, A Train of I- 
mages are painted in the ?ertica/of the Moon, where Light hincers to 


diftinguifh the Horizon of the Sea beyond it; which however is always’ 


near the End of that Trein, except when the Moon is near the Ze- 
nith, But when the Moon is very /ozw, or near the Horizon, (he- 
tween gand 15 Degrees Altitude) this reAe&ed Light is confounded with 
the Horizon of the Sea, and then is the Time you may take her 
Altitude the mo? exaétly and fit for the Purpofe of the Longitude, 
according to De la Caille’s Mithod. 

A fmall Clondinefs or Thicknefs at the Horizon is reckoned another 
Obftacle to taking the Moon’s true A/titude ; becaufe we thereby fee 
the Extremity of the Horizon but very imperfectly, in confiderable 
Altitudes of the Moon, 

When the Moon poffes to the Meridian more than 2 Hours after 
Sun-Rifing, or before his Serting, her Lire is then too feeble to de- 
termine, exactly. her Meridian Altitude. And when the Moan is 
covered with Clouds, inthe Time of her Paflage to the Meridian, 
there is Nothing to be done that Dav. All which Inconveniences mult be 
reduced to the proper Oppzrturzty af obferving the Longituce, or elf 
they render the Refudr of the Obfervation extremely doubrtfal, 

In this Afethed, befides the Moon's Altitude, it is neceffary to have, 
as exact as poffible, the Diftance of the Moon froma near Star, that 
we may fucceed without having 3 or 4’ Erroxs and wemuft alfo have 
asexactly as poflible the Altitude of the giaen Star, one of the brighteft, 
not in the Vertical of the Moon, for avoiding the Inconveniencies of its 
RefleGiion, thac frequently occafions it to be feen on the Horizon of the 
Sea Sn taking an Obfervation of its Altitude 7 or 8 Adinutes of Error 
therein, will not be of much Concern in finding the Hour Argle, or 
Time of Obfervation, There are bue ficu Cafes wherein an Error in 
the Star's Altitude of 7 or & Afirutes of a Degree will caufe an Error 
of 16 Minutes of ‘Pime in the Four clugle, or 3 Degrees and 2 in the 
Longitude. Pury there are a great Musmber of Cafes where an Error 
of near as Minutes of a Degree in the Star's Altinide, will not make 
¥ Minute Error of Sime in the Hour Angle, that we fecle 5 and con- 


fequently not above 154 Minutes of a Degree Error in the Longitude or 
gor 6 Engl Leapues, 


ACCOUNT of a PAMPHLET pretending a DISCOVERY 
LONGITUDE, 

_ IN the Year 1710 there was a fmall Pamphlet, (which is fallen 

into our Hands) printed for D. Mfitavine: ry at the three Crowns in Se, 


Pauls CLurch-Yard, intitled A Mew and Ealy : i 

ORs Yard, ; z fy METHOD to find the 
LONGITUDS, at Sea. Which was trom the Obfervation of the Alti- 
tudes of the Moon (though not of her I 


of the 


Guefs) in the fame Pertical with a fixed Star, taken by two Obferva+ 
tors, with the Altitude of a fecond fixed Star, taken at the fame 
Time, by a third Obferwator; from whence the Moon's Ecliptic Place 
and Latitude were determined, together with the Latitude of the Places 
and Time of Odfervation (but without any Allowance for Parallax 
and Refraétion, whereby the Operation became altogether erroneous, } 
To which obferved Time and Place of the Aeon, the Time corref- 
pondent was alfo found in the Tables to the fame Place, ina blundering 
Way, andthence, erroncoufly, the Difference of Longitude between the 
Meridian of the Zab/es, and Meridian of Obfervation. 


OUR METHOD of determining the MOON’s true PLACE under 
a diflant MERIDIAN. 


(Ce By taking the Altitude of the Moon's upper or lower Limb, on the 
fame Vertical with a noted fixed Star, whofe Altitude is then taken (al- 
lowing for Parallax from an Ephbemeris, and Refraétion) at a given 
Time, in a given Latitude, you may, from thence, determine the Moon's 
true Longitude and Latitude, which will be of Ufe in determining the 
Diffance of the Meridians, between the -Place of Obfervation and that 
Meridian, for which correé attronomical Tables of the lunar Places are |: 
adapted. Forthe Difference of (Time, in Degrees, between the Time of the 
Moon's true Place obferved under a diffant Meridian, and the Time of the |. 
fame true Place computed from Tables fuited ro the firft Meridian, will}. 
be the Difference of Longitude between thofe two Meridians, 

But the Meridian Altitude of one of the Moon's Limbs, andTime when 
it touches the Veridian being taken, (allowing for RefraCtion and Paral- 
lax) and the Time before or after which a nuted fixed Star tranfits the fame 
Meridian, whofe Meridian Altitude ts truly afcertained, will give the 
Moon's true Place, as feen from the Earth's Center, from her vifible Place 
feen fromthe Earth's Surface, the fooncft of any Method ( becaufe there is 
no Parallax in right Afcenfion of the Moon, on the Meridian) and thence 
jou will have the Differcuce of Longitude from the computed Time to the 
fame true lunar Place. 


EXAMPLE of computing the DIFFERENCE of LONGITUDE 
: from. GREENWICH: ' 

By obferving the MOON’s true PLACE under a difant Meridian. 

Suppoling that to the Wettward of Greenwich, on July 144 1h 29m 
in the Morning, 1764, equal Time, the Moon's true Place (as Seen from 
the Earth's Center) be found from ber wijible Place (as feen from 
the Earth's Surface) xv 4° 49/3: Required, from thence, the Place’s 
Longitude from: Greenwich, cubere and when that Obfervation is made? 
By De fs Caille’s Erb ne Ys Pl. reduced to Greenwich, 


64, 4) 34, Noo o 9 A. gr 
37644 Fuly 1 Noon 7 ia Dif. 14° 55’, })’s diurnal Mot. 
210VE28/ : 
ea Dif, sro ri’, Sav, As 1go 557 : 24h tz pro qi! : 


18h fire, from the Noon of che 13th, 
Hence it is 18> pa't Noon, at Greenwich on the 13th affrcnomical 
Day of July, or at 6 in the Morning, on the 14th cos! Day, 1764, 
when the Moon has Longitude gv 4° 39/. nearly, ' 
' But to determine the Differgnce of Longitude correftly, compute the 
Moon’s true Place for 1764, ‘Fuly 134, 18h, at Greenwich, and repeat 
the Operation, till the egva/ Time at Greenwich is found corre(pondent 
to 27 4° 39/ Long. )) 5 then the Difference between the computed Time 
at Greenrvich and Fuly 1345 19h zom Time of the Obfervation, under 
the diftant Meridian, turned into Degrees, will give the corre Dite- 
rence of Weft Longitude trom Greenwich, required. 
By firtt XT, Equa, marked C, and correSting, Tab. 1764, 
“Greenwich, Moon's Place ‘ 5 
1764, Fly 134 134 20m under dif. Merid. obferved 


Fly ryt ash 
se 4959" 6” 
439 «0 
Moon's PH, at Greenwich thort of Place obferved 39 54 
1764, Suly 134 19", Greenwich, Moon's Pl. computed gy 4 33 43 
Hourly Motion of the Moon 34037 
Say, 34/377 : 1h ts 39 64% to rh om gos above 18, or 
1764, 13419h gmrot Time at Greenwich 
1764, 13.13 200 9 | ~-Time under diflant 
——— Meridian 


Dif, fooner 5 4g 10 under dift. Meridian, 


Moon's PI, the fame, 
vit» VF 49 39% 


simb, but of her Center by H Anfwering to 87° 177 307 W. Lon, fre Greenevich, req. So fer the Ref | 
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OO NLL 
A NEW METHOD of making a LUNAR EPHEMERIS. 


To sflimate the MOON’s PLACE, and of making a lunar EPHE- 
MERIS, 

LET the Moon’s Place be computed 4. Times ina Month, at leaf, 
(though 6 Times will be better) wiz. on the Moon of the Syzygzes, 
and Quadratures, being the extrime Limits of Motion. 

If 48 1° 5/ be added to the Moen’s true Place, for any one Day, it 


will give her true Longitude for any other Dav, within 312 or 157 at. 


mott, after 4326 Days (being 11 Years, 309 Days, or 12 Years 
wanting 56 Days) are elapfed. 

Therefore, look into a correct Ephenteris for 12 Years before. And 
if you would know the Moon’s true Place on the 4ff of January, seek 
her Place for the 27th of February, 12. Years before; to which add 
423° 6/, and the Sum will be her true Longitude on the 1f Day of Fa- 


nuary, required, after 12 Years, within about 12 or 15/ (at mof) |; 


of her computed Place by good affronomica! Tables, But on fome Days 
of the Year, after 4326 Days elapfed, the Dyfercnce will be Nothing. 
EXAMPLE. 


yp Pl. Noon.| Lat. y’s Pl. 
1752, Feb. 6,O.S.0r27,N.S. $0 14°27'14° 52! Dela 
+43 5 Cailie. 

-_—_ | Noon, Lat. 


"s Pl. 1764, Fon.1. Greenw. P15 32 f 15°47) 4° 35/ 
Dee from Day Fn? with the Places Tout in Pet, 
Epbemeris, ftill adding 48 1° 5/; and writing againft the Sums, the ref- 
pective Days anfwering thereto, fucceffively, you will have a new 
Epbemeris of lunar Places, anfwering nearly to the Truth, 

Parker's Epbemeris has been the 4¢/ for this Purpofe ; becaufe Dr, 
HALLEY condefcended, annually, to affift that Ephemeridif in his 
Computations; efpecially in the Junar Places; as the late Mr. Henry 
Beighton, F. R.S. then Author of the Ladies Diary, obferved in 1738, 
who was perfonally acquainted with both thofe Gentlemen. 

As the Moon’s true Place may differ from that computed, for the 
Days of the new Moon, Quarters, Ge. fome few Minutes, may pro- 
portionably be added to, or fubtrafted from, the computed Places, 
found after each Interval, according as the Cafe may require, which 
will determine the Moon’s Place toa defired Accuracy, without a new 
Computation. 

NN. B. The foregoing Mcthod (communicated by a Friend) of efti- 
mating the Moon’s Place is propofed for Zria/, and making a farther 
Improvement, 

See Palladium 1758, P. 48, for a Method of determining the 
Moon's true Place after a Plinian Period (of 1g Years, 11 Days, Ge.) 
and alfo ber Latitude, . 


Caen ee eanenmy aaa eRan tenant ccc. ccZcccccacacé cca Sacaeac; ct; aaacasacaaaaaasaatatasaaaaasaaaaataaaa saat ane aameaeeaesel 
MOTION of COMETS. 


Of the 


THE Reverend STEPHEN BOLTON, M. A. and Reé?:r of Sta/- 
brivige, Dorferfire, has obliged us with feveral of his curious Remarks 
and dmprovements, on the Motion of Comets, The BASSS on which 
he founds his Improvements, and to which he refers all h’s Computa- 
tions, depends on the angular Motion of the Earth round the Sun, 
from the fit to the Jaf Obf-rvation of the Comet. To exemplify 
which, he has given feveral Schemes of the angular Motion of the Earth 
round the Sun, in different Pofitions of different Comets obferved. 

His Universan Meruon of fubtraéting or adding the Anghs, 
found at the Sun, to and from other Angles which the karth deferibes 
round the Sun, faas to correlp nd awith the Angles obferved in different Pofi- 
tions of the fame Comet, or to reconcile an Algreement among one another, 
muft infallibly prove the Data to be true, and quben they may be depended 
fon, 
tN eribeeks if the parabslic Trajery of a Comet be found, very 
nearly, toanfwer the Obfervations at the Earth, it is very reafonable 
to conelude (he fays) that the /elcity of that Comet, in its true elliptic 
Orbit, in and about the Peribeliow, and Perihelion-Diflance itfelf, will 
be wery nearly the fame, agin the filitious parabolic Curve, 

And, if fo, then Nothing more is wanting (he fays) but to find fuch 
Semi-Tranfverfe to the Comet’s elliptic Orbit, (or periodic Time, the 
one giving the other) as may exac?ly correfpond with all the Obferva- 
tions of the Comet taken ; and which (he fays) may be effected by 


Trial. 


| tion) be Half a Minute Difference (at mf) trom the true Rifing and 


See alfo Palladium 1759, P. 68, for a Method de ni. 
Lunations and Moon's Rijing and Serting, after a Plinten Period, = be 


To find the near Time of the Moon's Rift:g, (or a Planet's) 
Latitude ? 

Enter the Tab/e of oblique Afcerfions in Vime, as in Leadbetter” 
Vol of Afironmy, (proper to the Latitude of the Place) sia on 
Moon’s or Planet's Longitude and Latitude, ar the eftimate Rif si 
take out the obligue Afcenfion in Time, from which deduét the Sun 
right Afcenfion in Time at the eftimate R.fing, and the Remaind | 
more or lefs 6 Hours, (according as it is lefs or more than 6 How S 
will be the near Time of Moon’s (or a Planet's) Rifinp, in theM ce 
ing, required, ¢ a 


Ma given 


To find thenear Time of 
Latitude ? 
Enter the Zab/e of cbligue Afcenfions, in Time, (proper to the Lati-| 


the Mioon’s (or a Planet's) Settlug, to a gin) 


-tude of the Place) with the oppofire Sign and Deere 7 

contrary Latitudeto what the tie (orvlaaes) Raraehe ee cus 
ting, and takeout the ob/igue Defcenfion in Time agreeing chee 
from which take the Sun’s right Afcenfion in'Time, and ihe Rem ‘ . 
aa more or lefs 6 Hours, (according as itis lefs or more than 6 Hours) 
i . 1 . Se gina . 
ae the Time of the Moon's (or Planet's) Setting after Noon, re- 
Since the Difference of ob/igue Afcenfions of 1 De i i 
tudes) in a Sign of long Afcenfion, a eS SKUs mE, ae Carel 
6™ of Time, at moft, if the Moon’s Longitude be within aps oe a 
of Truth, which it will feldcm exceed, and for the moft Part be lefs “i 
occafions but about 1M Error inthe Time of Rifing and Sertin, Si iy 
as for 3 or 4! of Latitude (which perhaps may fometimes bapeen that 
will not caufe above Half a Minute’s Variation, at moft, in her Ri/j = 
But, if the be in the Signs of fhort Afecnficn, as in bf, ge pgs 
%, I, the Difference of cbigue Afcenfien of 1 Degree, will oe 
fometimes, amount to 2 Minutes in ‘Time. Configuer tly *thould her 
Longitude vary as above, there will not (by shis Method of Computa 
cease, 


Setting. 
In Computations of this Kind, it is neceffary to be careful i : 

.. ’ + ss y vee 
cing the Moon’s Place and right A‘cenfion, and Sun's right Reni 
for the Time given, to thofe for the eftimate Time of her Rifin and 
Be peboe siieiay re Operation) for the taft found Tigee 2 

ce In the foregoing Operations, Parallaxes and Refra@i ene 
ie Mp ’ m1 cfractions are nzt 


6G See cur eafy and foort Methed of finding the truc from the mean 
Anomaly ¢f @ Planct or Comet. P. gi. 

In taking Obfervations of the Altutude of a Comet, and fixed Star, 
in the fame Vertical, either above or below the Comet, Mr 
Bohon projeéts the Light from a dark Lanthoin up a fine siever Wire 
playing in Water for a vertical Line. 

‘The Altitude of the Comet (alowing for RefraQion) Time of Ob- 
fervation, and Latitude of the Plice, being given, the Srar's angular 
Diflance from the Meridian is alfo piven, Whence the Comet and 
Stis Azimuth fiom the North, the Ster’s Angle of Pofition, by a 
Vertical andCircle ot Declinati.n, the Stars Altitude, and confequentiy, 
the Piftience of Altitud s, the Ditfirerce of right Afeention of Co- 
met and Star, and Co-Declination of the Comet 5 and the Longitude 
and Latitude of that Comet, we found. : 


(C3? Tao Chferwators, taking the clitttude of the Comet, and fixed 
Star, on the fame Vertica', cither above or below the Comet, at the fame 
Time, on the fame Azimuth, nay fpare the foregoing allronomical Uf 
ration. 


a ern 
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EXAMPLE of lunar COMPUTATION. According to D.C. 


ARGUMENTS of EQUATIONS and CONCLU- 
) 


SUN and MOON’s PLACES computed. C. 
IONS. 


Ry Halley's Tables, 


° feud Mean Anomaly of the D 6 x § 22 
ua cigs Ie 6 6 2. Mean Arg. Ann. or 2, mean Long. 
ence 2. © 4 p’s Apogee . : o 7 357 1% 


Mean Eveéficn 5 23 S$ 10 
% Mean Eguation of the )’s Center -- 
Diff. 6 Equations : ¥ + 4°97 


Sun’s true Longitude 
Sun’s mean..dromaly 


An. Arg, to mean 
Long. Sun. 


y *s Apogee. 
° 7 “ 


3 4 4° 37 


——e ee ar 
D*s Longitude, 
s °o / a 


i Affronomer, 
By Real ae Arg. of Evcétion, correét, from Sun’s 
1732 3 21 40 39 mean Place . . . $ 23 12 37 


Eveétion-Equation tothis Argument — © 9g 40 
Eveétion- Equation to Arg.Uvec. (from © 
true Pl.) 58 279 4/29” .« « —= O 4 12 


—. 


September 22 41 
HY oma 


37M. 28s 


Diff. = Equaticn of Ewe ‘Tion from qua- 
druplicate Ratio of Sun’s Dift. . 5 28 
Newton's greatett fecond Equat,of ))’s Center —- 2 25 


Mean Motions 

Annual Equations 

py 3. equated 

Apogee 1. equated — 
a Mean Anomaly 


Greateft Equation of })’s Center, from 

tripl. Ratio of Sun’s Dift. refulting s « 
According to Mayer, 3d-- 4th Equation . . 
According to R. dfronomer, 6 + 7 Equation 


Row 


35 
[a@ Ar, Lat. 
2. An. Arg. 
Evec. fr,© tr. Pl, 
o 4 714M. Eq. ) Cen. 
-— [6 lefs Eq. 
5 27 4 29 fArg. of Evec. fr. © 
{tr Pl. 


6 Equations 
Anom, 7 Equat. 
Elliptic Equation 
Anom, 8 Equat, 
Evection Equation 
Anom, g equated 
Variation-Equation 
True Anomaly 

Apog. r equated -- 
p’s Orb, Long. 
Reduc. 4 Eg © == 22” 
p in Ecliptic 


Thefe laft Equations, wiz, their Sum, are to the 
Eueétion-Equation, refpectively at a Maximum, as 3, Ec- 
centricity of the Earth's Orbit to its Semitranfuerfe, (See 
P. 376.) 


The above is defigned as a PROOF, that the Sum 
of the 6 and 7 Equations, at the Beginning OF THIS 
WORK, is = 4! 6", ata Maximum, deduced from the 
reciprocal triplicate Ratio of the Suns Diflance, agreeing 
with 5/28” Equation, by Tables, according to the guadru- 
phate or 4th Power of the Sun's Diftance inverfly. — For, 
as the generated Equ3tions are direétly as the Indices of 
the reciprocal generating Powers of the Sun’s Diftance, 


Say, 


Argumts, Equations, 


$s. 03 4 
I, Jo 2 2 


If. [9 26 53 
Iv, I 20 46 


Vv. 29 10 
Obferved Vi. : 7 42 As 3 Index : 4/6” Equat, i: 4 Index : 5/28” E- 
paar Enor VII, | 2 22 38 sates Tain ahaberes, (een Pe 


An. 9. 65 199/16 
AnAr, Jo 2 2 


Omitting the 7th Equation 2 , 
according to Mezvton. i Errofis=2! 2! 
By Halley's Tables, Evror —~ 5/ 2.” 


DAO] 529 6 goj6 lefs Eq, [feo 15 


To be publifbed by Subfeription, 


Afironomia Perfefia, Or the Supplemental ASTRONOMER sand NAVIGATOR, completing the Reyal Afronomer and Navigator 
late ublithed. ) 

Containing the Greenwich and Puris TABLES (lately ae alban) of the Radical Mean Places and Motions of the SUN and MOON, 
CORRECT TABLES of the Radical Mean Places and Motions of the PLANETS and SATELLITES ; and Eguations for computing their 
refpedtivetrue Places, and cqual or true Time of their Alppulfis, Occultations, Tranfits, and ECLUPSES. Wluftrated by Precepts and Examples, 
Alfo the Efments and Dosirire of COMETS, And many New Improvements in ASTRONOMY, 

2 With an EPREMERIS, for 6 Years fromthe Dare of Publication, 
Correéting all the Seamen's Calendars extant 3 and ‘lables fitted for obferving the Longitude from the Royal Obfervatory at Gremwich. 


By the AUTHOR of the ROYAL ASTRONOMER and NAVIGATOR, 


tae Fir ff the Sun 

Cb mighty Sphere) he fraw'd 5 untightfome firf), 

Though of ctherial Mould : then form'd the Moon 

Ghbofe, and curry Magnitude of Stars 3 

Aud fow'd with Stirs, the Meau'ny thick asa isl. 

Milt, Par. Loft, B, vile 1. qe 


EXAMPLE 
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EXAMPLE of COMPUTATION. According to Mr. MAYER’s fupplemental EQUATIONS. See P. 97. 


To find the SUN and MOON’s PLACES 1739, February 124 3h 39™ 2282 true Time, or 3h 54m 108 mean Time, for the Meridian of 
Paris OBSERVATORY. 


Sun’s Longitude. Apogee of the Sun. D’s Longitude, Apog. ). & afcend. 
8 o ‘ “ 8 ° ‘ “ s 9 U “at a“ a ° ‘ a" 
Acceleration o 1 
1739 9 9 4° 54 3 8 25 22 5 15 3x 28 2 23 #18 23 @. 1% $38 
February 12 Im 22 58 7 6 26 35 6 4 47 «26 2 16 38 
h 7 2 ° zr 38 49 50 24. 
54™ 108 213 ° 29 44 15 . 7 
Io 22 313 2 3 8 25 29 o 14 16 8 2 28 6 59 2 17° 9 
© Equation tora 9 je — 8 ——— | SS 
7 13°48 20 © M. Anom. 9 16 8 9g 4 10 48 26 
a a | i — 1% 42 je ——— 
23 38 Diam. Sun 3229 0 14) 6 130 IRR ee — 7 16 
Conreét Lone eat 8 Her. Mot. 231 + 5 so 4 Go FE gt fee ee 
erp ca ene ean 1 a ete emer — 8 55 4 IO 41 10 
© Long. fr. Equ*. IO 23 34 46 98802 © 319 §6 26 j————-—————— I. s 9 5° qo 
Precef, Equ*. — 4 + 3 35° 2 Xl 9 150 440 42 JR 
Tr. Long. © fr. Eq*¥. fe 10 23° 34 Br nr con] © 26 57 
: &O Z case 32313 98805 Oo 20 31 50 pl® 1 so 41 2 Doub, 3 23° ©4 
pAO 1 20 40 O12. — 4 jo [Doub 3 12 92 84 [eee 
———— oe noe ee mee — | He | il, 7 14 3 
An. > 9 16 8 Lefs Equations. Oo 20 27 20 XIV. sg 25 180 12 [— eae ee 
2 DAO 3 I 20 —_— + Long. )) fre Eq, J—————--—— South Lat. 4 50 
a nea gcc cai cg met apes a + 5 56 54 South Lut, 6 36 
Arg. I. 7 313 GS ee. ea” Prec. Eq. — 34 — 0 6 41 Jee eee 
IY, wo 25 8... ees Of 31 meena a ae ae acd bee a ae — -] South Lat, 4 56 37 
Ii, 7 27 32.06 whats ° 52 °o 20 27 6 + 5 50 33 Or Tot. Lat. )y S. 
Iv. ¥ G O.ee wee 1 $8 [Tr. Long. ) fr. fq. j——-—~———--—-—- + | - OO 
Vv. to 1f 24.0% Oo 54 AHI. 1 26 21 40 xi, 56g 
VI. O JF Beas Giger Oo 41 XII. + 38 
vit. 6 29. 46 4 6 25 XH, — 10 
VIE, By IP 20 aes pele 36 FOREST, 
IX. 5 IZ Zee. 20 fq. Par, ) 56 37 
Xx, 4 4 Beers 3 «O07 Hor, Dirm. itm.) 3053 


Equat. Precef. Ei Eguinox  — 14 


Long. Sun from Equinox 22 239 34/ 32” 
Long. yy fiom Equincx y2o0 27 
Latitace jy Seurh 


| Long. Jy obferved ya 


4 
) 
Lotitude pbletved 4+ 66 45 


a Na SNS eT Sneath a 
Correétion of the Longitude ef the SUN and SUN’: Diftance from the KARLIL According to Mr. MAYER, 


ins 


Argument. MOON from the SUN. 


Se a a 
5) Sig. 0. Sig. a. Sig. o. ! Sige 3. Rive ds tt 
o Dit. if Long. ) Din, Long J Dat, Long. Ditt. | : ine Dull. 
| is + ye = oe ie 

“ Parts 4 i u Parts. 

5 4 9 jp 30 ° 

6 4 9 10 1 

7 4 9 10 x 

7 3 10 10 ’ 

8 4 io 9 2 

8 3 10 9 ot 
ee Caecum mesa cele] | (iised + =e |e ok Seek |e. Se 
» son pa Van, Longs fot, | Loup. Din, Long, Din, 
®. Die tte “Sig. 10. Sign ge SCO S”S*CSSigs 8. 
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A TABLE and EXAMPLE xeqw modelled, for USK, (the TRUTH of Luvejtigation ana Confiruétion bemg proved.) 
According to MIscELLangous Tracts. Whereby you may reduce a COMET’s Loner rune from the Perihe- 
lion in a parabolic Orbit, to the Longitude from the Perihelion in an elliptic Orbit ; by the Difference of Motion 
in thofe Orbits. 

Min, | Corretp, | For Log, 

of —f common | of Comer 

Deg. Log. fr. Sun. 


Comet 
from of 
Per. | Deg. 


Coisefp. Jror Log. 
of common fof Comet 
Deg, Log. fr, Sun 


Correip 
common 


tor Log. 
of Comet 
fr. Sun. 


§.82c0 


206 | 2.3139 | 9.4853 
261 | 24170 | 9.4924. 
318 § 2.5021 | 9.4096 Q! 
376 | _2-5750 |_9 5067 5] 4078, 
435 | 26386 | 9.5138 1261) 4220 
496 | 2.6051 | a.sacz |} 127] 4364 : 
558 | 267470 | 9.5275 |] 128] acr3 
622 | 2.7036 | 9.5342 129] 4667 
688 | _2-8373 | 9-5209 |f 130] 4825 
754 | 23776 | 9.5475 By f'3 
823 | 29152 | a.g-40 3. 3 
92 892 | 269506 } 965605 3e726y 
758 963 | 2-9837 | 9.5670 9 3-74.13 
743 7936 | 3 0154 |_ 9.5734 5} sOc8 | 3.7557 
455] 26583 | 8.2217 726 rtre | 3-6455 | 9.5797 ff 136] S80] ae7zor 
ato | 2.6816 | 8.2735 258 1186 | 3.0742 | 9 5860 37, GOSS | ger845 
505 | 2.7032 | 8.3222 688 1264 | 3-1016 | 9.5023 138] €207 | 3-7091 
529 | 27233] 8.3682 1343 | 3-179 | 9.5986 ff rze} G513 | 3.8138 
552 | 2.7420 | 8.4116 23 | 3-1531 | a.G0c¢0 140] 6736 3.8226 C726 
575 | 27594 | 8.4528 1505 | 3.1774 [ 9-6113 |f 141) 6974 | 3-84.35 | 9.9353 
596 | 2-7755 | 8.4gz1 1588 | 3.2008 | 9.6176 142] 7219 | 3.68535 | 10,0064 
617 | 2-79¢6 8.5295 3 | 39-2236 |] 9.6239 1431 7475 [| 3-8740 J 10 cana 
637 | 2-So26 | 3.5652 1764 | 3.2457 | 9.6302 L141 7743 | 2.8889 | s0,0427 
657 }|_ 28176 | 8.5004 3350 | 3.2671 | 9.6366 wc] F024 | 3.9cq4 LracGz0 
676 | 2.8297 | 3.6320 1941 | 3-2879 | 9.6430 146] 8316} 3.9109 10.0022 
694] 2 8s10 | 8.6634 2033 | 3-3087 | 9.6495 [J 147] S030 | 3.0360 | 10.1032 
710 | 2.8514 | 8.6934 2127 | 3.3278 | 9.6540 itp SoG62 | 3.0524 fr0.1257 
726 | 2.8610 | 8 7224 2223 | 3-3469 | 9.6627 401 O32 | Z.c0g0 [ro.rs82 
2321 | 3+3656 | 9.66c4 asc] GOST | 3,cSeq fro.rz20 
2421 | 3 3840 | 9.6763 tgiftecz2 | gecoss ¢ 
2623 | 3-019 | 9.6838 isc ftegor | g.cacth 1223 
627 | 3-419§ | 9.69cr1 Psaftietu | gozco 2 
2734 1 3.4368 | 9 Gor-2 Relist. MOsrs 2 
$43 3-4538 | g.70. rs.]trozy Is o766 ay 
re€hiag82 | gogog frcvagre 


2. 
815 | 2.9122 J 8S o8 ren pigcS6 | 4 1163 fio.3-46 


f23 | 2.9166 | 8 9409 reShegmpe | 4.1480 frogs 
S29 J 2orS. 7 S.c6rg 4 Q f reg fla4ss | g.1600 lra.gaug 
8338 2.9206 | S.e81g : : : ‘ 4 2422 9+ 74.3% tec frs2aa fo gy rsos [reasGr 


USE. Inthe sft Column find the Comes's Longitude from the Perihelion the fame as that given accordi reto the Bh pothens of a paradese Orbit 
(by Halley's, Dela Cailles, or other Tables) ayaintt which Longitude, inthe 34 Column, you have the Logarithm anfwerine 'o a Number of Mi- | 
nutes in ad Cefn. From which Logarithms fidtraé? the Logarithm of the preater Axe divided by the Peritetion Diparce fF the Comers elliptic 
Orbit, and the Remainder will be the Logariths) of a Number of Minutes to be added ar fubtiaQed to or froin the fad Lengituce, as the ZadJe 
above direGs, for the Com ¢’s true Longitude in the e/f pric Orbit, 

Lileewsfe, from the Logarithm in the 404 C:Junm, conefpondent to the faid Longitude, fubtrad the Lesartthm ef the fad Qasr, and the 


ithn. of the Comet’y Diance fem 
tie Orit, 

! rhit fo we Coraet poor in the Veae 
Bf a0, corti cle Lees 65853 0 the 


Remaindes, connedied with reas Index, will be the Logarithm of a Qistetiyy to be deduéted, from the Low 
the San, inthe paradclic Uypothefis, for the Logarithm of the Comet’) Dittance from the SUN, according tothe 

EXAMPLE. Let thegreare stxe of the Elhpfis bem 399727, and Perih tion Diflance == 0, 5826 
VO¥2) ard let the Longituce fiom Peril licen according to the parabolic Orbit, in Dr fTulley’s ‘Sable, be gp 
Comets Diflance from the Sun, corrcfy oslents 


The Lox, of ths =f me re7877 — he 
On bbs 2.9228 in Tab, 2. 9.0955 again 44? Longitude, 


Subtra@ 19/494 = 134,65... 1.1351 Log. 
Con a Perth, 442 3°20 in par, Orb, 


Rem, Long, 43.49 41 fiom Perih, req. Or Log. 3.26784. No coreltp, soca 8 ps a 
ineHip, Orh, Ley. Com. a & in paab.Qrh. yc. 


Log. of Comet’: Diflance from the Sun, reqnhed 2, 0G bana Wen 

cme ineHipteOuk, ae . 

(it The foregoing Table not only reduces the Comet’s Longitude from a faraboli toaa citiptic Gibit, by rhe Dillevence of Motion in Ui fe 

two Oil its, but is farther ufetul, for marly determining the Species of the elliptic Orbic which ace Cans deferites, when the Obfervatieus 

made thereon differ eflentially from the computed Places by the parabolic Hypothefis, 
Teeter wrenienereneeentnatannyeennneerearrerreeneeeee + Siena 


are ee a re nena 


COMPUTATION 


, ane Te ROYAL ASTRONOMER, &. 


COMPUTATION of an OPPOSITION of the SUN and MOON, (with their Places.) 
By D. COWPER. 


YD, COWPER, obferving the Difference (in P. 397) between the Time of the Ecliptic Oppofition of the Suz and Moon, computed by a fea 
Equations, and the Time computed in M, De/a Caille’s Ephemerides, has computed (from all the /uxar Equations, marked C,) the Time 
mote correé?ly as follows, on March 174 12h 4m 369, in 1764, for Greenwich, D, C. 
By De /a Cai/ie’s Ephemerides 2 16 . « «~ for Greenwich, 
1 20 Dift. 
For, 1764, March 174 114 53m, mean Time, Sun’s true Place 3€ 27° 537 58” 
Moon’s trueEcliptic Place atthat Time 5 27 47 46 


a 


DAO frort of an Oppofition . « « 6 12 
© 4 P faf an Oppoftion in Hour after . . « 28 53 
Mot. }) 8@ inan Hour, the Sum , 2 . 35) = «5 
Now, 35/5” + 6om :: 6/ 12% : rom 368 to be added to the firft Time, for Time of true Oppofition, 


March 174 11h 530 0 


1764, March 17 12 3 36 Mean Time of the true Oppofition of the Sun and Moon, at Greenwich, D. C. 


’ Mi 
Moon's Lat. N. D. 0° 39/ 1724. Anom, © 88 179 13/23” in 1764 March 174 11h 54m, 


Horizontal Parallax 60 31 - 
. According to Mayer's Tables 1764, March 174 12hem , . Sun’sLongitude . . x15 279 53/ 58” 


Moon's Ecliptic Lengitude at that Time . . 5 27 47 21 


—~. 


) AO hort of Oppofition « « 6 37 


Now, As 35’ 5” hourly Mot. p 4 © : 60™ :: 6/ 37” fhort of Oppofition : 11m x98 
March 174 12h 2 Oo 


Oppofition according to Mayer . « 1764, March 17 12 133 19 for Paris. 
M. Dela Caille 17 12 11 36 for Paris. 


eT 


Moon's Lat, N.D, 0° 39! 20” —_ 
Horizontal Parallax 60 1 


57 43 Dif. 
Correfpondent to 1764, Mar. 174 3m 598 Mayer, and Mar. 174 oh 168 De la Caille, for Greenwich. 


Acecrding to D.C, 
3737, February 184 2 37™ 538 Mean Time, Moon’s Place computed in Syzygy 3€ 119 7! 39°) By our fupplemental 
Obferved . 6 «© Mir xr 23 CU Equations, doubling 
ees (6th Equation == — 4/ so”, 

Moon's Lat. N. 0° 37/ 57” Error — 4 44 
; ++ 2 25 for 6th Equation, fing/e. 


Error but — 2 1 
The fame computed by all the Moon's Equations C, (conneéfing the Corseétion of 6thand 7th Equations 4 56”) 
J : d€ m1 1 23 the fame as obferved, 

(CP D. Cowper is doubtful cubct ber the Acceleration of the Moon’s mean Motion in this Century be a Correétion or not, for Wane of fufficient Obfr- 
vations, J'be is of Opinion the Theory of Gravity requires, that the Apogeon and Node fhould be acerlerated too; but not in the Ratio as +s ginnn 
y Mr. Gaal Morris, (in the Afronomia Arcana, or Greenwich Tables, he has fecretly printed) dut in the Ratio of the annual Equations to ech. 
other, a1 6, 10, and 5, very nearly; in which Proportion the Correstion of the Moon's mean Motion is given in the foregoing Computation, 


CONCLUSION, or LAND. 


4 The Plan of our WORK being already far extended beyond its original defigned Limite, our Reader, it is hoped, will exeufe us, for emitting 
the general geometrical Conftrugtion of Sonar Ectirsys, &c, to make Room for the foregoing MetTuon of computing the LONGITUDE oF 


Pacers ny OBSERVATION or TH¥ Moon, and other more neceffary Subjeéis, 

What we have farther promifed, and is expeéi-d from us, to comphte our WORK, we refer the Readers for Satisfaticn, to our Attronomiu 
Perfetta, or SUPPLEMEN PAL ASTRONOMER, and NAVIGATOR, (partly finithed) to de publifhed by Subfcription, at Half a Guinea paid 
down for cach complte Book, inShects, as foon ase find fufficient Encouragement: Works of this Nature having too few Readers, and are too ex- 

enfive to be publifbed otherwile ; as we bave already fufficiently experienced, 

The Number of our Subfcribers to this prefent Work ave fo feav, that we think it rather a Diminution than a Reputation to Science to print fo 
malla Lif, But we the lefs wonder at fo few Encouragers of Science, as there have been fo many Impofitions, by Men taking Subfcribers Mo- 
ney for Hooks, or engraved Performances, they were never qualified to execute, nor defigned to deliver, Who therefore ought to be loolced upon as 
Enemies to Sctence, Society, and their Country. And we are forry to fay that fome Perfons (who would he thought very honelt) have traded with 


our Subfcribers Money for Want of a Principle and Spirit to pay it, ao they were ordered, for our Use, in carrying on this expenfive Work ; The 
original Plan of which being augmented from 30 to 534Sheets, in Quarto, 


FINvNwdIsS. 
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